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PREFACE. 



Nearly all the elementary works on Botany ex- 
tant are derived from the PhUosophia Botanica of 
Linnaeus, a work of great labor and utility to those 
who would wish to make themselves masters of this 
fascinating branch of natural knowledge. Its techni- 
cal character, however, often proves appalling to ma- 
ny who would willingly become acquainted with the 
characters of plants, did any easier route present it- 
self. The first and most natural enquiry concerning 
plants, is the nature and character of those beautiful 
objects we call the flowers ; these, by various interest- 
ing qualities, recommend themselves to every one. 
Their brilliant colors, beautiful forms, fragrant odors, 
and delightful association with the various seasons of 
the year, with the promise of fruits and of harvests, 
all combine to give them an importance, which no 
other part of the plant possesses. To indulge this 
shorter route to the knowledge of plants as a science, 
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VI PREFACE. 

after the manner of Rousseau's delightful Letters on 
Botany, is the object of the present volume. The 
arrangement of this author, and that of his well known 
editor. Professor Martyn of Oxford, has been the 
model on which the author proceeded- in the first part 
of this treatise. The technical history of the herba- 
ceous part of the plant, and the terminalogy as a 
separate treatise, have appeared to him as scarcely 
forming any necessary part of a direct introduction to 
systematic botany, and all its purposes are probably 
answered by the glossary of terms given at the end of 
the volume, with the familiar explanations interspers- 
ed through some of the first chapters of the work ; 
these, with the aid of the plates and the explanations 
attached to them, it is to be hoped, will not leave much 
to acquire of the technical part of the science. To 
be able at an early i>eriod of the study to commence 
the arrangement of plants by their flowers, and to dis- 
tinguish them from each other, as well as to contem- 
plate their structure and observe their mutual relations, 
is a study certainly far more amusing and useful, than 
a mere attention to the names and characters of the 
unimportant and unattractive parts of the vegetable. 

I must also acknowledge, that, however attractive 
the natural method of arranging plants may be to my- 
self, 1 do not yet, for the beginner, know of any sub- 
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stitute for the Linnaean system : and, indeed, its gen- 
eral prevalence to the present time, after so long a 
trial, is almost a tacit acknowledgment of its conve- 
nience, if not of its superiority over other systems of 
arbitrary arrangement ; for, however natural groups 
or orders of plants may be in their mutual affinities, 
all classes and higher divisions of the vegetable sys- 
tem are now confessedly artificial, even among the 
warmest advocates for a natural method. 

Of the second part of this work I have but little to 
say, as it is chiefly an abridgment of a very laborious 
and useful work on Vegetable Physiology, making 
part of a course of Lectures by Mr. Anthony Todd 
Thompson, published in London, and forming, in the 
estimation of the author, one of the best treatises on 
the subject which has appeared in the English lan- 
guage. But a very small part of the volume has been 
introduced, and that only on the general composition 
of vegetables, and the structure of the principal parts 
of the plant our limits not permitting any thing like a 
general system of vegetable physiology. If what has 
been given should awaken a taste for additional know- 
ledge on the subject, the following works may be con- 
sulted with advantage. Grew, on the Anatomy of 
Plants ; Malpighi, Anatome Plantarum ; Rudolphi, 
Anatomic der Pflanzen ; Kieser, Memoire sur I'Or- 
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ganisalion des Plantes ; Mirbel, Elemens de Physiol- 
ogic Vegetale ; Senebier, Physiologie Vegetale ; Du 
Hamel, La Physique des Arbres ; HiU, on the Con- 
struction of Timber ; Bauer, Tracts relative to Bota- 
ny, London, 1809 ; Riechel, de Vasis Plantarura spi- 
ralibus; Histoire d'un Morceau de Bois, &c. par 
A, A. du Petit Thouars ; Keith's System of Physio- 
logical Botany; Thompson's Lectures on the Ele- 
ments of Botany ; Supplement to the Encyclopaedia 
Britannica ; and Mr. Knights' papers in the Philo- 
sophical Transactions. 
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CHAPTER I. 

THE CHARACTER OF A LILIACEOUS FLOWER. 

To acquire a knowledge of the vegetable world, 
SO pleasing to all observers, it may not perhaps be 
amiss to anticipate the dry detail of technical phrases,* 
which has but too often deterred, at the very portal 
of Flora's temple, the enquirer into the nature and 
character of this beautiful and useful tribe of beings, 
and begin, at once, by examining plants as we &d 
them, in the manner our predecessors must have 
done, from whom we have received their history. 

We ought then to commence by making ourselves 
acquainted with the ^common names of those plants 
which are around us, and these few objects, known 
by sight, win serve as so many points of*^ conyarison 
in order to e:i^tend our knowledge of the subject. 

* A glossaiy of botanical terms will be fd|||na jpi^betica% 
anansed at the close of the yolume, intended ttf^wlPer die een^ 

eflSlS5p08eof»treati.eo»tenntodw ^•\ 
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2 LILIACEOUS FLOWERS. 

Let us not imagine that the science of Botany ends 
in the mere acquisition of imposed names ; we may 
become acquainted with the structure of plants and 
their curious economy, like the human anatomist, 
without troubling ourselves materially with the particu- 
lar name given to the individual subject. We cannot, 
however, proceed far, without employing something 
like definite language for the several parts of the ob- 
ject under view. 

We shall begin, then, by defining a perfect plant 
to be composed of a root, of a stem with its branches, 
of leaves, flower, and fruit ; for, in Botany, by fruit 
is universally understood the whole fabric of the seed, 
and that which contains it ; but we must examine 
more at large the principal part of the plant, namely, 
the fructification^ a term which includes the idea of 
both flower and fruit. The flower is first offered to 
us; by it is elaborated nature's choicest and most 
wonderful work, the mystery of perpetuation ; this 
complicated organ is commonly the most brilliant, 
symmetrical, and uniform part of the vegetable. 

Take a lily or a Tulip; — at first it is seen in 
bud, and green ; at length it becomes distinctly color- 
ed, spreads open, and takes the form of a cup or 
vase, divided into several segments,. This is called 
the corolla^ and not the flower, as in common lan- 
guage, bemuse the flower is a composition of several 
parts, of miich the corolla is only the most conspicu- 
ous. 

You will easily perceive that tfie corolla of the Lily 
or the Tulip is not of one piece ; when it withers and 
falls, it separates into six distinct pieces, which are 
called petals. Thus the corolla of the Lily or the 
Tulip is composed of six petals. A corolla, consist- 
ing of several pieces like this, is called a polypetal- 
ous coi'oUa. If it were all of one piece, like the 
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Bell-flower, Honey^ckle, or Marvel of Peru, it, 
would be called monopetalom. But to return to the 
LUy. 

You will find, exactly in the middle of the corolla, 
a sort of litde column rising from the bottom, and 
pointing directly upwards ; this, taken as a whole, 
is called the pistil or pointal : taken in its parts, it is 
divided into three. 1. The swollen base, with three 
blunted angles, called the germ or ovary; 2. A 
thread placed upon this, called the style; 3. The 
style crovraed by a sort of capital with three notches : 
this capital is called the stigma. 

Between the pistil and the corolla you find six other 
bodies entirely separate from each other, which are 
called the stamens. Each stamen is composed of two 
parts, one long and slender, by which it is attached to 
the bottom of the corolla, and called the JUament ; 
the other thicker, placed at the top of the filament, 
and called anthera or anther. Each anther is a kind 
of box or cell, which opens commonly on either side 
lengthwise when it is ripe, and throws out a yellow 
dust, which has often a strong odor, and this is 
called pollen or farina. 

Such is the general analysis of the parts which con- 
stitute a flower. As the corolla fades and falls, the 
germ increases, and becomes an oblong triangular 
capsule, within which are flat seeds arrai^ed in ^ 
double order in three cells. This capsule, ccfnsidered 
as the cover of the^eds, takes the name of pericarp. 
In the Tulip the i^ond part of the pistil, or style, is 
absent. All these parts of the flower, and in the 
same number, though difiering in size and form, will 
also be found in the single Hyacinth.* The same 

* For a figure of these parts as composing a liliaceous flower, 
see the end of the volume. 
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parts are found in the flowers df most other planta^ 
but m difierent proportion, situatimi, and number. By 
the analogy of these parts, and their different combi* 
nations, die families of the vegetable kingdom are 
determined ; and these analogies are connected with 
others in those parts of the plant which seem to have 
no relation to them. For instance, this number of 
six stamens, sometimes only three, with six petals or 
divisions of the corolla, and the triangular germ with 
its three cells, determine the liliaceous tribe ; in its 
most extensive sense, and in many of the most codt 
spicuous genera, the roots partake more or less of 
me nature of bulbs. That of the Lily is a sguamotu 
bulb, or composed of scales, disposed in an inmricated 
order, or laid over each other like tiles on the roof of 
a house ; m the onion it is tunicatedj or consisting of 
a number of coats laid over each other circularly ; ia 
the Tulip the costings are so indistinct, that the bub 
appears nearly solid, and so approaches the nature 
of the tuberous root ; in the Crocus the bulbs appear 
to grow over each other, (mt, more properly, beneath 
each other, for many bulbs have apparently a tenden- 
cy to descend as long as the soil permits them ; in the 
Volchicum they grow out side by side. 

Bulbs appear often, if not always, to be produced 
by the subterraneous continuation of the bases of the 
leaves, taking upon them a thick and fleshy consistence, 
and containing within them resources of nourishment 
for the plant they are destmed to siwport. In the squa- 
mous bulbs, also, each scale often Appears, like a bud, 
to possess the germ of an independent existence, so 
that the species may be increased by planting them. 
Bulbs have a prolific faculty superior to buds, with 
which they have been compared, as the scales them- 
selves are capable of budding and growing upwards 
and downwards ; but ordinarily the bud peri^es if 
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taken from its parent trunk, excepting it be done in 
connexion with a small portion of the liber, or inner 
bark, and be then ingrafted into the trunk of a similar 
species of plant. 

In the bulb, all the nutritious, or cellular'part, is 
carried inwards by the circulation to the support 
of the bud or embryon plant, after which tlie coats 
shrink, and at length turn into those brown scaly 
coverings, destitute of moisture and of life, which we 
observe around the Tulip and the Onion. 

The Lily and the Tulip, which we have chosen to 
examine because of the conspicuous size of the flow- 
ers and their parts, are, however, deficient in one of 
the constituent parts of a perfect 6ower, namely, the 
calyx, which is that outer green part of the flower, 
usually divided into parts or small leaves, often five 
in number, sustaining and embracing the corolla at 
the bottom, and enveloping it entirely before opening, 
as you may have remarked in the Rose. The calyx, 
which accompanies so many other flowers, is wanting, 
in the greater part of the liliaceous tribe ; as the 
Tulip, the Hyacinth, the Daflxidil, the Crocus, and 
Snowdrop, &£c. and even in the Onion, Leek, &cc. 
which are likewise, generally speaking, also lilia- 
ceous, though they appear so very different at first 
sight. In the whole of this tribe you will perceive 
that the stems are simple and unbranched, the leaves 
entire, never cut or divided ; observations which 
confirm the analogy of the flower and fruit in this 
family, by the prevailing similarity in the other parts 
of the plant. By bestowing some attention upon these 
particulars, and making them familiar by frequent ob- 
servation, you will be in a condition to determine, by 
an attentive inspection of a plant, whether it be of 
the liliaceous tribe or not ; and this without knowing 
1* 
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any thing of its name. This is not then a mere labor 
of the memory, but a study and observation of facts 
worthy the attention of a naturalist. 



CHAPTER 11. 

OF CRUCIFORM FLOWERS. 

Several plants of this very natural family are 
commonly cultivated for their beauty and fragrance, 
and may be readily known by the four petals they 
produce in the form of a cross, from whence the 
order has derived its name of Crucifer^e. The only 
difficulty against which we have to guard, on ihisf, as 
on all other occasions where we examine the luxuriant 
productions of the garden, is the employment of those 
monstrous flowers which we term double, . a^ in the 
Pink, the Rose, the Stock, and Wallflower, in which 
the stamina become transformed into so many petals^ 
or even give place, as in the Pink, to an almost in- 
numerable quantity of petals, bearing no proportion 
to the ordinary number of stamens. In what manner 
this change is produced may often be perceived on 
examination. Sometimes, as in the Hollihock, it is 
the anthers which are transformed into petals, but 
more commonly, as in the Stock and the Rose, the 
flat filaments become petals. In the Waterlily (JVym- 
phcd) the filaments are always a kind of petals, and 
differ but little, except in color, from the true petals. 

Having premised thus much concerning the nature 
of double flowers, let us now proceed to the analysis 
of the flower of the single Stock-gilliflower or Wall- 
flower ; and here you will immediately perceive an 
exterior part which was wanting in the liliaceous 
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flower, namely, the calyx. This consists of four 
pieces, simply called leaves, without any appropriate 
name expressive of distinction, as that of petals for 
flower-leaves, without we adopt the very modern term 
of sepals for these parts, as is done by several eminent 
French botanists. Tiiese four leaves, in our plant, 
are commonly in unequal pairs, two of them being 
enlarged or swelled out at the bottom so as to exhibit 
a very sensible protuberance. 

Within the calyx you will find a corolla of four 
broadish or roundish petals disposed opposite to each 
other in the manner of a cross. Each of these petals 
is attached to the receptacle or base of the germ, by 
a narrow pale part, which is called unguis or the daw 
of the petal, and above and out of the calyx spreads 
the large, flat, colored part, called the lamina or 
border. 

Each petal, you will observe, instead of corres- 
ponding in place with each leaflet of the calyx, is, on 
the contrary, placed between two, so that it occupies 
the opening space between them, and this alternate 
position is common to all flowers having as many 
petals as leaves in the calyx. 

In the centre of the corolla is one pistil, long, and 
somewhat cylindric, composed of a germ terminated 
by an oblong stigma which is hifid^ or cleft into two 
parts, and reflected backwards. 

The stamens in the stock are remarkable for their 
number and proportion ; there are six, as in the lilia- 
ceous flowers, though only four petals, but they are 
disposed in two sets, namely, four by opposite pairs 
which are long, and another pair which are short, in 
consequence of a small gland being interposed between 
their base and the germ, and which also gives occa- 
sion to that enlargement already observed at the base 
of two of the leaves of the calyx. 
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6 CRUCIFORM FLOWERS. 

I say that tlie number of the stamina are in this 
tribe of plants remarkable, for, generally speaking, 
there exists a symmetrical proportion between the 
number of the parts of tlie flower and that of the sta* 
mens, where the number does not exceed ten, or 
where they are constant and definite in quantity, and 
the principal exception to this rule is in the present 
class of plants, and in those with gaping or irregular 
flowers, which, though divided into five unequal parts, 
commonly produce and perfect only four stamens of 
unequal length, with occasionally, however, thq rudi- 
ment of a fifth. The Orchis tribe, (hereafter de- 
scribed,) so singular in every thing else, have also, it 
is true, only two instead of three or six stamens or 
masses of pollen, and the Grasses three stamens to 
a corolla with only two parts. 

But to finish the history of the Stock. It is neces- 
sary to observe the changes produced on the germ, 
after the departure of tlie flower ; it now lengthens 
very considerably, but remains narrow, merely swell- 
ing a little with the growth of the seeds. When ripe, 
it becomes a somewhat cylindric, but flattened pod, 
called a silique. 

This silique is composed of two valves or parts, 
which, at length, fly open from the bottom upwards, 
and tlieir interior sides form so many cells or cham- 
bers for the protection of the seed. These cells are 
separated from eacli other by a thin partition, called 
the dissepiment, and the seeds, which are in this plant 
flat and round, are arranged along each side oi the 
partition, alternately to the riglit and left by short 
pedicles to the sutures or edge of the partition. 

Botanists distinguish the cruciferous flowers into two 
orders or sections, from tlie distinctions apparent in the 
fruit or seed-vessel. Thus, the first order compre- 
hends those which produce a silique or long pod, as 
in the Stock, Mustard, and such like. 
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The second contains those whose seed-vessel is a 
silicle, or small and shoit pod, as in the Cress, Candy- 
tuft, and Shepherd's purse, where it is almost as wide 
as long. The most part of these silicles or short pods 
present valves which are not flat, but hollow, and form- 
ed like the keel of a boat ; in these the partition or dis- 
sepiment is very narrow, and in place of being paraUd 
with the valves, cuts across them or is transverse. 
This character is not, however, uniform, or without 
exception, for in J^Ainaria or Honesty the fruit is an 
elliptic, broad, flat pod, with the dissepiment as wide as 
the valves, and in Myagrum sativum and other genera, 
the valves, instead erf* being keeled, are only convex, 
and have, consequently, the partitions nearly equal, or 
iqpparently so, with the valves.* In fine, we meet in 
nature with none of those broad, abrupt disdnctions, 
which system-makers are so fond of seizing. On the 
Gontraiy, we every where perceive an interlinking dT 
objects in various directions, not pursuing that regular 
chain of finite connexion, which some have thought to 
exist in nature, like a successicm of units, each in sim- 
ple connexion with that which follows or precedes it^ 
but each object is connected variously, so that a view 
of the relations existing among them would nearer re- 
semble a geographical map, or a tree with its branch- 
es, than a chain of simple links. 

* For fieures of these, and the flowers of the other natural fioni* 
lies descdoed, see the dose of the volume. 
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CHAPTER m. 

OF PAPILIONACEOUS FLOWERS. 

From a fancied resemblance to the butterfly, these 
plants derive tlie present name. The same tribe are 
also distinguished with some botanists by the name of 
Leguminosje, from the legume being their uniform 
fruit or seed-vessel. 

The Pea may serve as a type of this very natural 
and curious family of plants. 

The grand division of flowers is into regular and 
irregular. The regular, present a symmetry and 
equality in all their parts, each portion forming the 
segment of a circle, as in the Rose, Tulip, and Pink ; 
in which we perceive no distinction of the flower into 
an upper and an under part, no difference betwixt 
right and left ; such is the case with the two tribes we 
have already examined. 

But you will perceive, at first sight, that the flower 
of the Pea is irregular ; and that it is readily distin- 
guishable into an upper and an under part. In dis- 
tinguishing these parts of an irregular flower into up- 
per and under, the natural position of the flower on 
Its stem is always presupposed. 

In examining the flower of the Pea, you will first 
observe a one-leafed, or, technically speaking, a mo' 
nophyUous calyx ; that is, one of an entire piece, end- 
ing in five distinct leafy points, in two sets, the two 
wider at the top, and the three narrower at the bottom. 
This calyx, as well as its peduncle or supporting 
stalk, also bends downwards, as is, indeed, commonly 
the case with most flowers at particular times and 
seasons, for in rainy weather, and at the approach of 
*|nght, the flowers close their petals, and droop from 
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their erect posture, to guard, from the injuries of un- 
due moisture, the internal organs essential to the ex- 
istence and propagation of the plant. In this apparent 
contrivance of wisdom, the plant itself takes no in- 
stinctive share, as it is produced mechanically by the 
mere descent, or languid motion of the sap, induced 
by the absence of the light and heat of day. 

Having now examined the calyx, (and examine you 
must, for yourself, if the structure of plants is to be 
any amusement,) you may now pull it off, so as to 
leave the rest of the flower in its natural place, and 
you will now plainly see that the corolla is polypetal- 
ous. 

The first piece is a large petal, at first covering the 
rest, and occupying the upper part of the corcj|la, 
known to botanists by the name of the veonllumf 
standard, or banner. 

The standard being removed, the two side petals to 
which it adhered are brought to view ; these are called 
al€B or the wings, from their peculiar situation and ap- 
pearance with the rest of the flower. 

Taking off the wings, you discover the last piece of 
the corolla, which covers and defends the stamens and 
pislillura. This last piece, formed, in fact, of two pe- 
tals ingrafted together above, is, on account of its form, 
termed the carina^ keel or boat. 

In drawing downwards this sheathing petal, you 
bring to view the stamens, which are ten in number, 
or double the proportion of the other parts of the 
flower ; these are very singular in their disposition, for 
instead of being so many distinct stamens, they have 
the filaments joined together at the sides, so as, at first 
sight, to present a cylinder embracing the pistillum, but 
they are only so in appearance, and as tne germ ad- 
vances m size, you perceive that the cylinder is cleft 
above, and that the chasm is closed by a solitary sta- 
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men ; indeed, this separation is always viable at the 
base of the body of filaments, where one of them ap* 
pears constantly separated from the rest. 

The next great characteristic of this tribe is in the 
kind of fruit they produce, which we term, legume, dis- 
tinguished from the pod or aUique of the cruciform 
plants by its consisting of but a single cell, or without 
the partition, and having the seeds (peas or beans) 
attached only to the upper edge or suture. The le- 
gume, also, opens lengthwise and rolls backwards, 
whereas in the silique, tibie valves separate and roll or 
stand out from the bottom upwards. The seeds of 
tllis tribe have commonly a very marked scar, black 
spot, or line by which they adhered to the legume, 
and known to the Botanist as die hylum, or umbilical 
pomt of attachment. Near this scar there exists a 
minute opening into the body of the seed^ through 
which vivifying moisture is imbibed at the period 
of first growth or germination ; it continues to swell, 
and, at length, bursts the imprisoning btegument, and 
now presents, between the divided halves of the pea, 
the rudiments of the first true leaves, and the short 
sheathed root. These two hemisplieres, which never, 
as in other plants, expand into proper seed leaves, are 
still, as well as them, termed cotyledoiies, in allu- 
sion to the important part they take in the nourish- 
Bient and early protection of the infant plant. In the 
Pea they contain a sweetish farinaceous substance, 
which is slowly imbibed by the growing embryon, af- 
fording nutrition of the most necessary and suitable 
kind to the infant vegetable, not yet preyed to ela- 
borate the means of its own support. Thus we see, 
independent of the existence of sentiment or of in- 
sdnct, in plants, as in animals, a certain dependance 
on a female parent, which endures from early concep- 
l^n to a period which might be termed adolescence. 



PAPILONACEODS FLOWERS. 13 

These cotyledones or seed-leaves are generally two 
in number, and indicative of that double system which 
so generally prevails throughout organic nature. In 
such plants as the Lilac, Ash, Privet, and many others, 
this double system, commenced in the seed, is perpe- 
tually continued, the leaves coming out in constant 
pairs ; but in many others, as in the Oak, Elm, Ches- 
nut, Beach, and Alder, no opposite, or paired leaves 
come out after the opposite seed-leaves, so that they 
appear subject, as in very many other cases, to a per- 
petual abortion of one half of their supposed exist- 
ence. 

In the liliaceous plants and grasses, however, and 
some other tribes, there appears to exist no proper 
leaf-like cotyledones, and the uncleft, unchanged sub- 
stance of the seed, serves to nourish the growing em- 
bryon. 

Among the anomalies which nature ever presents to 
baffle our feeble systems, and to assert her predilec- 
tion for endless variety, we may observe, that though 
we can, in general, circumscribe and define with suf- 
ficient precision the character of the very natural family 
of the papUionacecd^ yet there exist among them some 
notable exceptions; thus, in Amorpha, there exists 
but a single petal occuping the place of the vexillum ; 
and the ten stamens, all united into an uncloven cyl- 
inder. Nay more, in the Petalostemon of Michaux, a 
plant of the western regions of the United States, re- 
sembling Saint-foin, there are no proper petals in their 
true place, but five of the filaments of the stamens, in 
place of anthers, developing as many petals, so that 
the tube presents alternately five anthers and five pe- 
tals. In the Wild Indigo (Podalyria tinctoria)^ 
with a truly papilionaceous corolla, there are ten dis- 
tinct stamens, as there are also in the Judas-tree or 
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Red-bud {Cercis canadensis)^ and, in this plant, the 
carina is formed of two distinct petals. 

In the common Red-clover ( TrifoUum pratense) all 
the petals are united together into a tubular base, so 
that it is, in fact, monopetalous. In the Cassia, of any 
species, (of which the most common, with us, is the 
Cassia marilandica,) the corolla, though evidently 
unequal in its proportions, consists of five spreading 
yellow petals, and the stamens, all distinct to the base, 
are disposed in a triple order, the three near the situ- 
ation of the carina are furnished with large horn-like 
black anthers, behind which occur four smaller an- 
thers, and contiguous to the situation of the vexillum 
three abortive stamens, or mere rudiments ; and in 
the Honey-locust {Gleditscia triacanthos) and Coffee 
bean {Gymnodadus canadensis), the papilionaceous 
character of the flower altogether disappears, the co- 
rolla being quite regular, but the fruit, more constant- 
ly characteristic of the order, is still a legume contain^ 
ing beans. 

In the leguminous tribe are included many useful 
plants, such as Beans, Peas, Lentils, Lupins, Vetches, 
Lucern, Saint-foin, Indigo, Liquorice, Kidney-beans. 
The curious character oi the last genus, is to have the 
keel, and the stamens it includes, spirally twisted. 

In this tribe, the United States presents several 
trees, particularly the common and Honey-locusts, 
Coffee-bean, and the VirgUia of Tennessee. 



LABIATE AND PERSONATE FLOWEUS. 15 

CHAPTER IV. 

OF LABIATE AND PERSONATE FLOWERS. 

The flowers we have hitherto examined are poly- 
petalous. We now come to examine a tribe, whose 
corolla is monopetalous, or of one piece, and also ir- 
regular in its outline, and, indeed, altogether so mark- 
ed that we shall distinguish its members easily by 
their general aspect. It is that to whose flowers Lin- 
nseus has ^ven the name of ringent, or gaping, ap- 
pearing like so many projecting mouths divided into 
an appropriate upper and under lip. This tribe is 
separated into at least two orders ; one with labiate or 
ringent flowers, properly so called, the entrance into 
the corolla being always open ; and the other of per* 
sonate or masked flowers, from the Latin persona^ a 
mask, in which the orifice of the corolla is closed by 
a prominent palate. The character common to all 
the tribe is then a monopetalous corolla, divided into 
two lips, bearing often, under the upper, four stamens 
in two pairs of unequal length, one of the pairs being 
longer than the other. 

As a specimen of the perfect labiate flower we 
may take up that of the Balm, Catmint, or Ground- 
Ivy (Glechoma hederacea), the latter remarkable for 
the oisposition of its anthers into the form of a double 
cross. In the Catmint, you vdU find a monopetalous^ 
labiate corolla, with the upper lip arched over the 
stamina ; the lower lip is dependent, and consists prin- 
cipally of one rounded, concave, and notched lobe, 
characteristic of the genus or family. On removing 
the corolla, which, as in all monopetalous flowers, car- 
ries with it the stamina, you will find in the bottom of 
the calyx, being tubular, lined, and terminated with 
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five bristly points, four ovules, at length becoming four- 
naked seeds. From the centre of these ovules arises 
a single style, terminated with a bifid summit or stig-^ 
ma. The corolla, when removed, is open at die bot- 
tom, and tubular for the admission of the style, which 
grows up vnthin it. 

Four naked seeds in the bottom of the calyx, and a 
gaping open corolla is characteristic of the labiate or- 
der. They have also very generally square stems, 
and flowers disposed in whorls or apparent circles 
round the upper part of the stem. Some of them, as 
the Rosemary and Sage, have only two stamens. In 
Sage there are only two filaments supporting two oth- 
ers in an horizontal, moveable posture, and producing 
an anther only at one of the extremities. In Self- 
heal {Prufi^a vulgaris) aU the filaments are forked, 
but only one of the prongs bears an anther ; most of 
these plants are highly aromatic, such as Maijoram, 
Thyme, Ba3il, Mint, Hyssop, Lavender, &c. or else 
strong-smelling and foetidi, as the Deadnetde, Catmint, 
Black Horehound, &;c. Some, such as the Selfheal, 
have but little odor of any kind. 

In the second order of labiate flowers the seeds are 
numerous, and produced in a capsule, commonly of 
two cells and two valves, as in the Foxglove, Toad- 
flax {Antirrhinum linaria), and Snapdragon {An- 
tirrhinum majus) ; the corolla is personate^ having the 
two lips closed and joined. From the lower lip of the 
Toadflax depends a spur. In this plant, the Fox- 
glove, Bignonia, Pentstemon^ and many others, there 
exist the rudiments of a fifth stamen, in accordance 
then with the five divisions of the calyx and corolla. 
In that curious variety of the Toadflax, named Pelo" 
ria by Linnaeus, the corolla appears in the form of a 
cone, terminated above by a prominent border of five 
divisions, and below producing five spurs in place of 



* 



UmELLATE PLANTS. 17 

• - 

one, and five equal and perfect stamens ; so that, in this 
example, we have the nngent flower restored to its na- 
tural symmetry and regularity, and though this is con- 
sequently the perfect state of the personate corolla, its 
occurrence is so uncommon that it is hailed as a mon- 
strosity, though the ordinary state alone is, in fact, such ! 
Here then, we have again, as in the irregular papilio- 
naceous corolla, a decided tendency to the regular 
forms of other flowers, and an additional link of affin- 
ity with them in general ; this irregularity being only 
a sort of mask or disguise, produced by that copious 
source of change, abortion, and imperfection of parts. 



CHAPTER V. 

OF UMBELLATE PLANTS. 

This truly natural assemblage of plants derives its 
name from umbeUa, an umbrella, in sdlusion to its par- 
ticular and characteristic mode of inflorescence, or the 
disposition of its flowers. 

The umbel may be either simple or compound ; 
when compounded, which is most usual, certain gen- 
eral flower stalks (as in the Parsnip and Parsley) 
growing at the ends of the branches, divide themselves 
circularly, like the spokes of a wheel, or the skeleton 
of an umbrella, from a common central^ point, and 
form above a round and flat-topped cluster of branch- 
es ; each branch or partial umbel (the first being the 
general one) \^ll now be perceived, likewise, to divide 
itself in a similar circular manner, the true peduncles, 
or stalks of the flowers, then forming the umbellet or 
lesser umbel. This primary distinction is only indic- 
ative of others which follow, and which are equally 
essential ^ and here the situation of the germ with re- 
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gard to the flower demands some explanation. In the 
greater number of plants, as the Pink, Foxglove, Tu- 
lip, and Primrose, the germ is inclosed within the flow- 
er. These have been called inferior flowers, as being 
situated below the germ, though it appears preferable 
to regard the situation of the germ alone, which in this 
case is said to be superior. 

In a much smaller number of plants, the germ oc- 
curs below the flower, as in the Gooseberry, Apple, 
Melon, Ftischia, Tree-primrose, and Rose, and is then 
said to be inferior, and the flower superior. 

In the Rose and others, this relation of the germ 
with the flower is ambiguous, as the berry or hep of 
this plant, apparently inferior, is only the enlarged hol- 
low base of the calyx, rendered succulent, and bearing 
the seeds attached to its inner side. 

The umbelliferous plants have a superior flower, 
and a corolla of five petals, called regular, though 
there is frequently an inequality of size between the 
external and internal petals of the flower. 

The petals are generally cordate or heart-shaped, 
yet inversely so, or obcordate, having the point 
downward. From the centre of the lobed extremity a 
point is commonly reflected inwards, which produces 
that notched, emarginate, or heart-shaped appearance 
so characteristic. 

Between each petal there is a stamen with its an- 
ther gener£(lly standing out beyond the corolla. Of a 
proper calyx there is seldom a vestige, except in the 
Lovage, Angelica, and Water Dropwort ( CEnantAc 
fl^tulosa,) 

From the centre of the flower arise two styles, 
each furnished with its stigma, sufficiently appa- 
rent, and these often continue so as to crown the 
fruit. 

The general figure of this fruit is an oblong or oval, 
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and either flat, as in the Parsnip, or more or less con- 
vex or protuberant, as in the Coriander and Parsley ; 
when mature, it divides in the centre mto two naked 
seeds, which for a while, sometimes, remain suspended 
to a hair- like pedicle or receptacle. 

A superior corolla of five petals, scarcely any visi- 
ble calyx, five stamens, and two styles upon a naked 
fruit, at length spontaneously divisible into two dry 
seeds, connected with a radiated inflorescence, form 
the very natural character of the umbelliferous tribe. 

The Elder, from its peculiar mode of inflorescence, 
might perhaps be sometimes mistaken for an umbelli- 
ferous plant, as well as some of the species of Cornel, 
particularly the red-twigged, but the flowers and 
Sruit are quite diflerent, and the apparent umbel is 
not so in reality, for though the general flower-stalks 
come out from a common centre, the peduncles or 
partial flower-stalks come out without any regular or- 
der ; the whole, however, at a distance presenting a 
round and flat cluster, has the appearance of an um- 
bel, but is in reality what Botanists term a cyme* 

The umbelliferous order is somewhat numerous, 
and so natural as to render it difficult to distinguish 
the genera. Some authors have given an undue im- 
portance to the presence or absence of certain small 
leaves placed beneath the general and partial umbel, 
the larger termed involucrumj and the lesser, or par- 
tial, called involuceUum. It may be true, that they 
are pretty generally present or absent in certain gene- 
ra, but as they are only equivalent to those minute or 
peculiar leaves which we find under certain flowers, 
and then called bractes, we ought to search for more 
important characters, connected, if possible, in every 
genus, with those essential organs, termed the parts of 
fructi6cation. But in these plants we find nothing, 
commonly, peculiar in any part of the flower ; but in 
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the seed, when mature, a marked distinction is ob- 
servable in each genus. In some, as the Parsnip, the 
seeds are perfectly flat ; in Coriander quite spherical ; 
in the Caraway almost cylindric ; in the Carrot arm- 
ed with hooked bristles; in the Hemlock marked with 
undulating ridges ; in Thapsia furnished with litde 
margins like wings ; in Cachrys coated with a large 
i^ongy shell, like cork, he. So that an attention to 
tnis particular alone will be sufficient, very generally, 
to point out the genus. 

As specimens of this family, which I may recom- 
mend to your examination, may be mentioned the 
Carrot, Parsley, Hemlock, Lovage, Angelica, Fool's- 
parsley. Cow-parsnip, Water-parsnip, &lc. which 
have white flowers, and Fennel, Dill, and Parsnip, 
which have them yellow. 

Among this tribe, the Carrot, Parsnip, Parsley, 
Cellery, Chervil, Skerret, and Arrekacha are em- 
ployed as articles of diet, but most of them, in their 
natural state, are either poisonous or unwholesome ; 
indeed, most of the tribe are considered dangerous 
when grown in a wet soil, and several, as the Hem- 
lock, Drop wort, Fool's-parsley, and Cicutaor Cowbane, 
rank amongst the most certain poisons indigenous to 
Europe and North America. The Fool's-parsley 
{fMthusa Cynapium), as its name implies, has not 
unfrequently been gathered and eaten with Parsley, 
which it much resembles in its finely compounded 
and dissected leaves ; its taste, however, is nauseous, 
and its smell heavy and disagreeable, but the botanist 
has long pointed out its physical trait of distinction, 
in the peculiar character of its involucellum, of three 
long, narrow leaflets depending from the outer base 
of the partial umbel. The form of its seed is also 
entirely different firom Parsley, being convex, and 
broader, marked on the back with three prominent 
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ridges, whereas Parsley has a seed marked with five 
equal inconspicuous lines. 



CHAPTER VI. 

Of compound flowers. 

The true character of these common flowers are 
but little suspected by ordinary observersi Thus the 
flower of the White-weed or Ox-eye Daisy [Chry^ 
santhemum Leutcanthemum\ but too common in our 
dry pastures, in place oi being a single flower, as 
every body supposes who has not studied its charac- 
ter, is, in fact, an aggregate of some hundreds of 
minute flowers, most of them provided witli a corolla, 
stamens, styles, and seed, as perfect in their kind as 
the flower of the Tulip or the Lily. To be con- 
vinced of this, you have only to take it up and 
examine it with a little care 1^ the help of the most 
simple microscope. You will perceive that this flow- 
er consists of two principal parts, namely, a yellow 
centre, and a white border. The yellow floscules in 
the centre, called the disc o( the flower, and which 
appear little bigger than so many anthers, consist of a 
funnel-formed corolla, with a five-toothed border. 
Within this corolla exists a yellow tube, formed of five 
andiers joined together in the form of a cylinder ; at 
their base, indeed, the five filaments appear distinct, 
and are elastic, curling up when torn from the corolla. 
Through the centre of this tube of anthers passes the 
style, terminated by a bifid, reflected stigma ; below 
is attached the germ which becomes the seed, and in 
many of these plants, as in the Dandelion, the seed 
is crowned by an egret or downy plume, by which it 
becomes wafted abroad to considerable distances. 



22 COMPOUND FLOWERS. 

The white rays of the border, which look like bitd 
of tape, are also so many distinct florets, but less per- 
fect than the yellew tubular ones of the disc ; they 
are toothed commonly at the extremity, and appear to 
be tubular florets, cleft open nearly to the base, and 
deprived of the tube of stamens, but furnished with 
the style and bifid stigma. The whole of these 
florets or lesser flowers included within one common 
calyx, formed, in the White-weed, of numerous scales 
laid over each other like tiles on the roof of a house 
or imbricated, constitute this curious assemblage, de- 
servedly called a compound Jlatver, The Sun-flower, 
Thistle, or Artichoke, from their superior magnitude, 
would best explain llie nature of these curious little 
flowers, which are almost always similar in any other 
flower that you may discover to be componnd. As 
might be supposed from the nature of a compound 
flower, the florets are not all expanded at the same time, 
and they commonly begin to open at the edge of the 
disc, and proceed inwards to the centre for a period 
of several days. 

The tribe of compound flowers are divisible into 
three distinct sections, upon which Linnaeus, Jussieu, 
and others have divided them into orders and tribes. 
The whole are composed of two sorts of flowers, or 
rather florets^ as many, or several of them united in 
a common calyx go to form the general or compound 
flower. These florets are all either tubular ^ with a 
toothed border ; or strap-shapedj the floret appearing 
split open, and spread out like a piece of tape, but 
still retaining the toothed extremity. These were call- 
ed by old botanical writers semi-florets, or halved 
flowers. 

In the first section, then, we may place the semi- 
flosculous flowers, being made up entirely of flat or 
strap-shaped florets. Such you will find the flowers of 
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the Dandelion, Succory (or Blue weed), Lettuce, 
Sowthistle, and others. These plants, so naturally 
alUed to each other, have nearly all the same physical 
properties; several of them are eatable as salads, 
though they all possess, at one period or other, a de- 
gree of bitterness, and a milky sap of the nature of 
opium. 

The second .section comprehends the flosculotis 
flowers^ or such as are composed solely of the tubular 
florets, and are, like the preceding flowers, of an uni- 
form color ; such are those of Thistles, the Burdock, 
the Artichoke, Wormwood, and Ldatris. 

In the third general section, the flowers are com- 
posed of both kinds of florets ; the centre or disc, 
ivhich is often yellow (as in the White-weed, or Ox- 
eye Daisy), consisting of tubular florets, while the 
circumference or ray is formed of flat florets generally 
of a different color from the disc. These have been 
called radiate flowers. The radial florets are gener- 
ally provided with the style and stigma, but destitute 
of anthers. In some flowers, as the Sunflower, the 
rays are entirely barren or destitute of the style ; 
while, on the contrary, in the Marygold, the florets of 
the disc are abortive, and the flat rays only affi)rd the 
perfect seed ; hence, from this comparative degree of 
perfection, has Linnaeus divided the radiate flowers 
into different orders of his class Syngenesia. 

The general point or place where the florets are 
seated in a compound flower is called the receptacle, 
and it usually presents little pits like the summit of a 
honeycomb ; though commonly naked, sometimes this 
receptacle presents hairs or scales, which are inter- 
posed between the florets. The caljrx generally con- 
sists of a number of divisions or leaflets, either spread- 
ing out erect, or closely laid over each other, or im- 
bricated. In the Dandelion these leaves are in a 
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double row, the outer spreading. In the Thistle the 
calyx is imbricated, and each scale or leaflet termi- 
nated by a spine. But every genus or family of the 
compound flowers, has its particular marks or charac- 
ters of distinction to be studied at leisure. At present, 
we have only to do with the distinguishing traits of 
the compound flowers ; and here one of the most 
obvious and certain distinctions of this great tribe is 
the union of the anthers into a tube. This circum- 
stance alone, will at once direct you, in every case of 
doubt, to the true and invariable character of the 
compound class, and hence termed Syngenesia by 
Linnaeus, in reference to this growing together of the 
anthers. But for this character, you might readily 
suppose that the flowers of the Teasel and the Sca- 
bious were indubitably of this tribe, and though they 
are indeed compound or aggregate flowers, their 
stamens, only four, are not united or syngenesious. 



CHAPTER VII. 

OF THE ROSACEOUS FAMILY. 

In the family of the Roses are included not only 
some of the most beautiful ornaments of our gardens,' 
but the principal, and almost only fruits of our or- 
chards. It is divisible, however, into several sections, 
and in the 0rst, which has been called Pomaceje, or 
the Apple tribe, is arranged our fruits, distinguished 
as follow : The stamens, twenty or more, (or indefi- 
nite in their number,) instead of arising from the re- 
ceptacle or base of the germ, are attached to the 
calyx, either immediately, or with the corolla, which 
consists commonly of five petals. The following are 
characters of some of the principal genera. 
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In Pyrus^ which contains the Apple, Pear, and 
formerly the Quince, the caljrx is monophyllous or of 
one piece, and divided into five segments ; the corolla 
of five petals attached to the calyx ; about twenty 
stamens, also, growing to the calyx, and, indeed, re- 
maming with it in a withered state on the summit of 
the fi-uit. The germ is inferior, or immersed in the 
enlarging fleshy calyx, and there are five styles, cor- 
responding with the five cells containing the seeds 
buried in the centre of the apple. 

The genus Pruntis or the Plum, comprehending 
also the Cherry, the Laurel, and till lately the Apri- 
cot, has the calyx, corolla, and stamens, nearly as in 
the Pear. But the germ is superior, or within the 
corolla ; and there is but one style. The fruit is also 
succulent, contains a stone or nut, and is in technical 
botanic language then called a drupe. 

The genus Almond (or Amygdalvs), including also 
the Peach and Nectarine, is almost Uke the rlum, 
but the germ has often a down upon it ; and the fruit, 
which every body knows to be succulent in the Peach, 
and dry in the Almond, bcloses a hard nut, readily 
distinguished from that of the Prunus or Plum, by 
being rough, and full of cavities. 

The Pomegranate, Service, and Medlar also belong 
to this useful section of the Rosacea. 

The Rose itself, and the section to which it more 
immediately belongs, is easily distinguished by the in- 
definite and very considerable number of styles, and 
peculiar nature of its fruit. In the Rose, each style 
is terminated below by a dr}'^ and hairy seed attached 
to the sides of the persisting and swelLng base of the 
calyx, which, as the hip, acquires a red or yellow 
color, and fleshy ccmsistence. 

Next to the Rose, in the order of afl5nity or natural 
relation, comes the Rubies or Bramble, which only 
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aSers from the Rose in having the whde caljrt spread 
out flat, and the clustered seeds each coated with a 
pulp. This is then eaUed a oompound heonj^ and its 
separate succulent grains, adni. To this genus be* 
long the Blackberry, Ra^berry, Dewberry, Thim- 
Ue-berry, and others* 

The Strofwberry has also the j9ower of the Rose, 
but the calyx is furnished with five small additional 
leaflets, and the receptacle becomes a succulenl; 
sweet mass covered with the dry seeds, and is thus 
entitled, as it were, by a slight accident of structure, 
to the rank of a most delicious fruit. This receptade 
when mature is deciduous, or separable from the 
calyx. 

The Cinquefoil, or PotentUlay only differs from the 
Strawberry in the dryness and juicelessness of its 
seed receptacle ; but though some species have also 
trifoliate leaves, they have more commonly five leaf- 
lets, like the fingers of the hand, all arising from the 
summit of the petiole, or kaf stalk, and hence called 
digitate. In the barren Strawberry, now very prqper- 
ly referred to Potentilla, the flowers, in place oi the 
usual yellow color, are white, and the leaves trifoliate 
and ribbed as in the Strawberry ; so that here we 
almost lose the discriminating limits of the two genera, 
which insensibly pass into each other, and tend, among 
many other facts of the same kind, to prove, that, in 
truth, our generic distinctions are only arbitrary helps 
which we employ feu: discrimination, and that nature 
knows no rigid bounds, but plays through an infinite 
variety of forms, and ever avoids monotony. 

Nearly all the fine fruits and flowers of the family 
of the RosACEiE which we so generally cultivate, 
originate in temperate climates. The Apple has been 
obtained from the wild Crabtree of Northern Europe ; 
the Pear from the very unpronusing wilding of 
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the same country, btA bears a warm cKmate better 
than tbe apple. The Quince [Cydonia) is found 
wild in hedges and rocky places in the soudi of Eu- 
rope. Tbe Plum {Pntnus domestica) is likewise 
indigenous to the south of Europe, but scarcely eat- 
able in its native state. That variety called tbe 
Dofnason, or the egg-shaped plum, was probably 
introduced fix)m Syria. The Peach {Jlmygdalus 
jfornea) is the produce of Persia. The Almond 
occurs wild in the hedges of Morocco. The Cherry 
{Prunus cerasus) is the product of Cerasonte ; the 
Apricot of Armenia; the Pomegranate (Punicagra- 
TUitum) of Persia and Carthage. 



CHAPTER Vm. 

EXPLANATION OF THE CLASSES OF THE LlNNiBAN 

SYSTEM. 

The difficulties, defects, and laborious investigation 
requisite f<»r classing plants by a natural method of 
arrangement, render it necessary, at least for the be- 
ginner, to chose some easier route to the knowledge 
of plants. For this purpose artificial methods have 
been invented, and none more successfully applied in 
practice than that of the celebrated Linnaeus. 

His classes are founded upon the number and dis- 
position of the stamina, and his orders often upon the 
number of the pistils. 

In comparing a plant by this system, you first ex- 
amine whether the flowers are complete, or furnished 
with stamens and pistils, and in the next place, 
whether the stamens are entirely separate from the 
pistil, and each other, from top to bottom, or united 
m some part or other : if they are separate, of the 
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same or an indeterminate length, and less in numbei; 
than fifteen, then the number alone will suffice to 
determine the class ; so those which have one stamen 
will belong to the first class, entitled Monandria ; 
those with two stamens to the second, Diandria; 
those with three to the third, Triandria; and so on 
to the tenth, entitled Decandria. These names are 
derived from the Greek language, as most expressive 
in composition, and ought to be committed to memory, 
as they are of constant use and occurrence in this 
ingenious system. 

Flowers in their natural or wild state ought to be 
preferred by the beginner, to those which are culti- 
vated in gardens, as the exuberance arising from the 
richness of soil, and an artificial treatment, are often 
influential in altering the natural number of the parts 
of flowers ; and, in the examples of those which are 
double, entirely transforming or annihilating the sta- 
mens and pistils. A certain symmetry, however, 
which prevails in the general structure of flowers, will, 
when understood, serve in a measure to guard the 
student from error in his decisions on the class and 
order of a plant ; as, for example, if you meet with a 
flower whose calyx presents five or ten divi^ons, and 
includes five or ten petals, you may constantly expect 
to find in such flower, if possessed of a definite num- 
ber of stamens, five or ten of these essential organs, 
and if the divisions of the flower be four or six, there 
will be, as a concomitant circumstance, four, eighty or 
six stamens. As to the rare class Heptandria^ or of 
seven stamens, for which the Horse-cbesnut is given 
as an example, it is so irregular, and foreign to the 
symmetry of the parts of the flower with which it is 
conjoined, that as a class it might probably be laid 
aside without inconvenience. 



OF THfi LINNAAN SYSTEM. 29 

No flower being known oonstantly possessed of 
eleven stamens, the elevendi class of linnseus con- 
tained those plants which weire said to have twelve, 
and therefore entitled Dadecmdria ; but as there are 
scarcely any plants in existence with exactly twelve 
stamens, all plants were comprehmided in this class 
possessed of any number of stamens iix>m eleven to 
nineteen inclusive. This slender distinction of num« 
ber, however, where irregular and inconstant, and 
more than ten, does not deserve to form the basis of 
any particular class ; and all the plants of Dodecandria, 
acccmling to the insertion of the stamens, may be 
conveniently distributed in one or other of the two 
following classes ; for, without this generalizing, spe- 
cies of one natural genus might be dispersed into two 
different classes, as in HtujUonia, where some species 
are Dodecandrous, and another Itiosandrous ! 

All plants having more separate stamens than ten, 
if we abolish Dodecandria, wiD belong to one of the 
two foUowing classes, in which, the mere number of 
stamens is no longer of importance, being incanstant, 
and the insertion or situation of ^e stamens alone 
distinguishes the class : thus, in Icosandria they are 
seated upon the calyx or corolla (as in the Apple and 
the Rose) ; but in the class Poltandria, on the base 
or receptacle of the flower (as in the Columbine and 
Poppy), This difference of situation, in this system, 
is only attended to in the flowers of these two classes, 
which have many stamens. The name Icosandria 
(from the Greek bIhogi, twenty, and avrj^, a man, by 
allusion a stamen), would indicate apparently a class of 
flowers with twenty stamens ; in many of our orchard 
fruits this is about the usual number ; but in the Rose 
and Cactus there are many more, and their insertion 
alone, either immediately on the calyx, or on the 
3* 
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claws or bases of the petals, decides what plants ought 
to be referred to this class.^ 

The class Poltandria (from noXvg, many, and cb^^) 
differs only from the preceding in the insertion of the 
stamens, which may be, if we abolish Dodecandria,from 
eleven to one thousand ; these are always situated on 
the base or receptable of the flower, and fall off with 
the petals. But in the Rose and many orchard fruits 
of the preceding class the stamens adhere to the per- 
manent calyx. 

In tlie next class Didynamia for of two powers, 
in allusion to the unequal length ot the stamens, which 
are only four in number), the proportional length is 
the essential character, two being longer than the 
other pair. In such flowers, also, there is almost uni- 
versally an irregularity in the form of the corolla, 
which is always monopetalous ; and, in fact, you will 
immediately perceive in the Dtdynamom class of Lin- 
naeus, the labiate and personate groups with which 
you are already acquainted ; so that here, as in sev- 
eral other instances, the artificial and natural method 
of arrangement agree together. 

Your Cruciform flowers form, also, Linnaeus's next 
class of stamens with different proportions in length, 
which he terms Tetradynamia. These have four 
stamens longer than the other two, which gives rise 
to the name of the class. The flowers are remark- 
able, in having, contrary to the usual symmetry in 
the structure, six stamens, and only a calyx and 
corolla of four parts; yet two of the six stamens 

* Calycandria, in aUusion to the insertioD of the stamens in 
this class, would have been a preferable name to that of Icosandria, 
so commonly deceptive ; and such a term, which I had long thought 
of, has been employed by my friend Dr. Darlington, in his Cata- 
logue of Plants growing round Chester, Pennsyivania. 
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reoeicle from the rest, and four others are sjrmmetri- 
calvifith the other parts of the flower. 

In the four followiug classes, the essential circum- 
stance assumed is the union of the filaments or of the 
anthers. 

Thus in Monadelphia (or the class of one brother- 
hood, as the word implies), the filaments are united, 
more or less distinctly, from their base upwards ; but 
in some genera this character is far from being as ob- 
vious as could be desired. In the family of the JUoI- 
hws^ which includes the HoUihock^ this union of the 
filaments into a column occupying the interior of the 
jftower, is, however, very obvious, and gave rise in 
former systems to the just application of the term Co- 
lumniferce to this tribe. Nearly all of them are provid- 
ed with a double calyx of an unequal number of di- 
visions ; the corolla, of five inversely heart or wedge- 
shaped petals, is united together into one- piece at the 
base, where it also coalesces with the column of sta- 
mens ; and through the centre of this column, at 
length, is seen the projecting thread-like styles, being 
from five, to an indefinite, or considerable number in 
each flower ; whatever be the number, there is at the 
base a similar number of distinct capsules, or so ma- 
ny united cells forming a single capsule by their ad- 
herence. In the cotton plant the seeds are envelop- 
ed in a considerable quantity of that kind of vegetable 
wool which constitutes so important an article of our 
clothing. 

In the next class, the seventeenth of Linnaeus, called 
DiADELPHiA (or two brothcrhoods), the united fila- 
ments are disposed in two bodies. The flowers have but 
one pistil ; the fruit is a legume or pod ; and the irre- 
gular corolla, termed papilionaceous^ must at once 
bring to your recollection a natural group of plants 
with which you are already acquainted. The Dia- 
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ddphaus charact^ of this tribe is sometimes quite 
ambiguous ; the united filaments are commonly nine 
out often, the whole number ; but there are, as in the 
iroam (Spartium), some papilionaceous flowers with 
all the ten filaments united; and only the curious gen- 
era Setbania, and seni^tive Smithia in which the ten 
filaments are united in two equal numbers. 

In the eighteenth claims of Linnams (by many justly 
abolished and added to Polyandria)^ there are three 
(tf more bundles oS stamens, more or less united at the 
base, and it is hence termed Poltadslphia (or many 
brotherhoods)* In St. John's wort {Hfperkwrn) there 
are secies with the filaments in bundles, and others 
with the stamens simply Polyandrous. In the beauti'* 
fill examples ofMetmeuca^ this character can be noth-^ 
mg more than generic ; as it is, in fact, the principal 
disdnction which separates it from the Icosandrous 
Metrosideros. 

The next class, called Stng^nesia (in allusion to 
the peculiar anion of the anthers), is perfectly natural, 
and one with which you are acc^uainted as the com^ 
p^und flowers. In the examinatKHi of the Thisde, the 
Artichoke, and the Sunflower, you will be at no loss 
to perceive the double character of this class. The 
appau'ent flowers, or rather heads, being always fornn 
ed by the aggregation of several, sometimes some hun- 
dreds of lesser flowers, hence called ^^cti/i or florets, 
which in themselves are peculiarly distinguished by 
having the anthers (always four or five) united into a 
minute cylinder, but distinguishable as the parts of so 
many distinct stamens by the disunion of the filaments 
that rest upon the small corolla. 

In the class Gynanbru, the 20th of Linnaeus, there 
is a singular union of the stamen and pistillum, suffix 
ciently remarkable among the natural tribe of Orchi- 
deous plants, in which the pollen, or fertilizipg pow- 
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der, but little resembling ordinary stamens, is concret- 
ed into masses, commonly two, which lie concealed, 
as in the Orchis^ within two lateral hoods of the style, 
or within a moveable or hinged lid at its summit, as in 
the Calopogon and Arethusa of our swamps. Very 
few plants now find place in this ambiguous class, and 
those which do, particularly the Orchides, are among 
Ae rarest and most curious productions of the vegeta- 
ble kingdom. 

The flowers of the plants of the preceding classes, 
each possessed of both stamens and pistils, have been 
termed perfect^ to distinguish them from those of the 
two followii^ classes, in which the flowers are dissim- 
ilar, some producing stamens, but no pistils, and are 
consequently unproductive of the seed ; while others 
aflbrd pistils and fruit, but are without perfect stamens. 
These two kinds of flowers are difierently circum- 
stanced. In the Cucumber, or Gourd, for example, 
you will find both sorts of flowers upon the same plant, 
occupying different situations on the stem ; for such 

Slants Linnseus has provided the class which he calls 
loNCEciA (or of one house), two kinds of flowers being 
found on the same plant. 

But in the next class Dioscia (or of two houses), 
as in the Hemp and Spinage, only one sort of flowers 
are found on a plant, some of them being altogether 
pistUiferous or staminiferous. Two different plants 
are here, therefore, necessary to the perfection of the 
species ; and that such an association of these dissimi- 
larly flowered individuals is requisite in the plan of na- 
ture has been proven by the Date palm, as a pistilife- 
rous plant bears no fruit in the absence of the stamin- 
iferous individual, and even the pollen itself, when 
conveyed to a distance, still possesses this fertilizing 
power, and has been found to act exclusively upon the 
branch to which it was applied. 
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In the tweaty-third class of Linneeus, Poltoamia, 
now generally abolished as inconvenient in practice, and 
incorp(»rated with the preceding class ZhcBcia, there 
are complete and incomplete flowers distributed on 
two or three difierent individuals of the same spe- 
cies. 

The last, or twenty-fourth class of this system, call- 
ed Crtptooamia, from the obscurity of the parts of 
fructification, merits almost the distinction of a sepa- 
rate kingdom ; to it belong the Ferns, Mosses, Li- 
chens, Seaweeds, and Fungusses. In all these, 
though seed or spora be produced, of extreme minute-^ 
ness, no distinct corolla, stamens, nor pistils are dis^ 
coverable, and the fruit itself is so inconspicuous as to 
be a mere object for the exercise of the microscope. 
In this tribe, generation appears almost spontaneous, 
as in the Mould and Mucor, which show themselves 
readily wherever there is moisture, and in the absence 
of light so necessary to all other vegetables. Yet 
even m these, the most simple of organiied bodies, 
appropriate receptacles are provided for the spora or 
seminal germs, proving the existence of the universal 
law of nature, that without a parent mediate or imme- 
diate,^ neither animal nor vegetable, in whatever part 
of the scale of existence they are found, can possibly 
have a being. 

* In these, as in all other plants, there are two modes of origin ; 
one from the seed consequent on generation, and giving place to 
variety ; the other soholiferous, individuals protruded as buds or off- 
sets, and, when separated from the parent producing other perfect 
plants, bi^t possessed of all the qualities of the individual parent. 
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CHAPTER IX. 

EXPLANATION OF THE OJKDERS OF THE SYSTEM OF 

LINN£17S. 

The orders, or secondary divisioDs of this system, 
in the first thirteen classes are founded whoUy upon 
the number of the pistils ; and, tike the classes, receive 
their names from the Greek, 9iS Monogynia or DigV' 
fiia the order of one or two f^les; the term gynta^ 
indicating the feminine or friut-bearing part of the 
flower. 

In the class Djdynamia, including two very distinct 
natural orders, the pistillum, which is single in them 
both, afibrds no longer a numerical distinction, and in 
consequence, the character of the fruit forms the ordi- 
nal distinctions. In the first order, called Gyhno- 
sperhla (or naked seed), there is no capsule ; but a 
gaping flower, succeeded by four naked seeds within 
the calyx. In the second order, Angiospermia, the 
ringent or personate flower is succeeded generally by 
a two-celled pericarp, containing many seeds. 

In the next class Tetrabynamia, there is also but 
a single pistil; so that the two sections, or natural or- 
ders, into which it is divided, are again distinguished 
by the nature of the fruit. In the first order, Sii^icu- 
liOSA, the pod is short, or nearly as broad as long, and 
divided commonly by a narrow or transverse partition 
into two cells, as \m the Cress and Shepherd Vpurse ; 
in Lunaria or Moonwort, however,' where the silicle is 
very large and quite flat, the valves and partition are 
all of the same width. There is almost an insensible 
passage iirom one order to the other, Sili^uosa, of 
this class, which diflfers from the preceding order by 
having a long and narrow pod, as in the Cabbage, and 
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Wallflower j also, similarly divided into two cells by a 
partition, in which last character the pod or silique es- 
sentially difiers from the legume, or fruit of the Pea 
and Bean, which has only one cell, with two valves, 
but no partition, and only a single row of seeds. 

In the classes Monadelfhia and Diadelphia, 
the number of stamens constitute the ordinal divis- 
ions, as Monaddphia Pentandria^ &;c. of which the 
Passion-flower is an example. 

In the class Stngensia, or compound flowers, a 
somewhat complex method is employed to character- 
ize the orders. The comparative perfection of the 
florets is taken into account, for in this class there ex- 
ists all degrees of aberration, from the perfect floscules 
of the Thistle, containing both stamens and styles, 
to the rays,, or neutral florets, in the border of the Sun- 
flower, which are reduced to mere petals, with the ru- 
diments of seed. 

It is with this view that the first order of Syngene^ 
sia takes the appellation of Polygamia -^q,ualis, po- 
lygamia indicates the compound nature of the flower 
in all the orders but Monogamia (or one marriage) ; 
but as this last order is universally abolished, the term 
Polygamia ought also to cease. The order jEq,ualis, 
or of equal flowers, indicates that in such compound 
flowers, as the Thistle and Burdock, every floscule is 
equally provided with styles and stamens. This order 
is also subdivided into^^ct^o^a and ligulata. The flos- 
culous flowers, as those of the Thistle and Artichoke, 
consist of an aggregate of small tubular flowers, with 
a regular 'fiit^left border, but are still distinct from all 
other nmple flowers in the singular character of the 
class, the united anthers. In the second division of 
the order JE^ualis, called ligulata^ as you may see 
at once in the Dandelion, all the flowers are still per- 
fect, but the corolla, from centre to circumference. 
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presents nothing but^t or «^«^shaped florets, notdi- 
ed at the extremity ; they ipay, in fact, be properly 
considered as so many ordinary flcuretS) with the di- 
visions so closely united, as merely to be ascertained 
by the number of teeth ^t the extremity of the strap, 
but with the whole tubular corolla split open to the 
base, so as, at first glance, to resemble a single petal, 
at component of an ordinary flower. This tribe, the 
UgulattBj are also curiously distinguished from the 
preceding, or jlosculostB^ by the physical character of 
giving out a milky juice on being wounded, which 
juice partakes, more or less, of the nature of opium, 
a drug which we derive from a very different family 
of plants. 

In the second order, termed Superflua, as you 
will perceive in the Daisy, Aster, and African Mary- 
g<dd, the florets of the centre or disc of the flower 
are all perfect, while the flat florets, which form the 
ray, are merely pistilliferous, and without stamens ; 
but in this order, to distinguish it from Jhfecessaria^ all 
the florets perfect seed. Most of the radiate, or 
bordered compound flowers with which you will meet, 
belong to this common order. 

In the third order, called Frustranea, of which 
you will find an example in the Sunflower and the 
Rudbeckia, the disc, as in the preceding order, 
afibrds perfect flowers, but the rays, excepting an 
imperfect rudiment of seed, are reduced to mere 
petals, and have no style. 

The fourth order, Nbcessaria, (of which there are 
but few examples in nature, and none wUeh jrou can 
more readily examine than the common aingle Maiy- 
gdd,) presents a disc of florets apparently perfect, 
but not so in reaL'ty, as they are not succeeded by 
seed, the rays onhr aflbrding this prerequisite of fu- 
ture existence. The five native genera, SUphium, 

4 
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Polymniaj Parthenium, Chryaogonum, and BaUivM>ra, 
are nearly all that appertain to this curious order in 
the United States. 

In the fifth order, Segregata, which is essentially 
only a moaification of the first, there is, besides the 
general calyx or involucrum of the whole family, par- 
tial or included calyces, each containing one or more 
florets, which in Echinops and Elephantopus are 
perfect, as in ^qualis, and tubular, as in the section 
floscvlosa. This order approaches in some degree 
the aggregate flowers, such as the Teasel and Scabi- 
ous, but is at once distinguished as Syngenesious, by 
the characteristic union oi the anthers. 

The sixth order, now very properly abolished, was 
termed Monogamia, because it contained plants with 
simple, instead of compound or polygamous flowers; but 
the plants referred to it were completely at variance 
with all the rest of the class ; such were the Violet 
and Balsam, in which, indeed, no proper union of the 
anthers takes place. 

In the three following classes, Gtnandria, Mo- 
NCEciA, and Dkecia, the orders are founded upon the 
number and disposition of the stamens, and bear the 
same names as the foregoing classes, as Gynandria 
MoNANDRiA ; and so on. 

The class Polygamia, now generally laid aside, 
was divided into three orders ; viz. Moncecia, when 
perfect and imperfect flowers existed on the same 
plant (as may be seen in some Maples) ; Dkecia (as 
in the Ash), when perfect flowers are found on one 
plant, and imperfect ones on a second individual of 
the same species; and Tricecea, when perfect flow- 
ers exist on one plant, staminiferous ones on a second, 
and pisdlliferous flowers on a third individual of the 
same species ; of which singular and very uncommon 
disposition, the common Fig is given as an example ; 
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but, at this time, the three orders of this perplexing 
class are more readily found, and better arranged in 
the two preceding classes. 

The last class of Linnaeus, or more properly grand 
division of the vegetable kingdom, is called Crypto- 
GAMiA, from its invisible flowers and obscure fruit* 
Neither stamens nor pistils, as in the other classes, 
are here found. The natural divisions alone, then> 
serve as ordinal distinctions, and four of these orders 
are commonly adopted ; viz. 1st. The Fil.ices, or 
Ferns, by much, the largest plants of the class, 
some of them in tropical climates attaining the stature 
of trees. 2d. Musci, the Mosses, having the fruit 
of a very curious and complicated structure. 3d. 
AlgjEj or Seaweeds, whose seeds or Spora are im- 
mersed or hidden within some part more or less con- 
spicuous of the substance of the plant. 4th. Fungi, 
or Funguses ; such are the Mushroom and Puff-baD, 
the impalpable dust of which last plant, specifically 
light as air, consists of innumerable quantities of 
germs, capable, like seeds, of regenerating individuals, 
and that to almost any extent, if external circum- 
stances were equally favorable. Indeed the lightness 
and minuteness of the seeds or spora of this class of 
plants may readily account for their occasional ap- 
pearance in places and situations^ where they are 
so little expected, that many among them have 
been brought forward as common examples of the 
existence of spontaneous vegetation. The indestruc- 
tibility of many plants of this class is, also, nearly as 
remarkable as the minuteness and prolificacy of their 
spora. Many of the same Lichens and Seaweeds 
are found in all situations, and in all climates, tropical, 
as well as frigid ; and we have no reason, consequent- 
ly, to believe that their means of increase and propa- 
gation are less elusive or extensive. 
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Linnsus, at one period, formed of the palms, 
^fbkh he had not then well examined, a twenty-fifth 
class. Among the vegetable gnomes which his fancy 
had created, they were the " Princes of India," bear- 
ing their fructification on a spadico (or peculiar re- 
ceptable) within a spathe ; remarkable for their pro- 
digious height and flowing summit, having an unvaried, 
undivided, perennial trunk, crowned by a sempervi- 
rent tuft of leaves, and rich in abundance of large, 
(and sometimes) fine firuit. 



A TABULAR VIEW 

OF THE 

CLASSES OF THE SYSTEM OF LINN^ffiUS. 



I. PHiEiroGAMous PukjsTa, OR WITH CONSPICUOUS Flow^rs. 

Classes dependent on the number of stamens only. 

I. MoNAiTDRiA. One stamen. 

II. DiAivDRiA. Two stamens. 
III. Triaitdria. Three stamens. 
rV. Tetrandria Four equal stamens. 

y. Peittakdria. Five stamens. 
VI. H£XAin>RiA. Six equal stamens. 
VII. Heptandria. Seven stamens. 
YIII. OcTAiTDRiA. Eight stamens. 
, IX. Enneaiiidria. Nine stamens. 

X. Decaitdria. Ten stamens. 

Stamens many, indefinite in nimiber, and in which the situation 

is essentiaJ. 

XI. IcosAXDRiA. 15 or more stamens on the calyx. 
XII. PoLTANDRiA . 15 or morc stamens on the receptacle . 

Stamens definite, but of unequal length. 

XIII. DiDTNAMiA. 4 stamens ; 2 longer. Corolla irregular. 
XIY . Tetradynamia. 6 stamens ; 4 longer. Corolla cru- 
ciform. 

Stamens with ^e filaments united. 

XY. MoNADEiiPHiA. Filaments united in one bundle. 
XYI. DiADELPHiA. Filaments in two bodies. Corolla 

papilionaceous. 

Stamens with the antfiers united. 

XYII. Syxgehtesia. Flowers compound. 

Stamens attached to the pistiUum. 

XYIII. Gynantdria. Stamens generally one or two. 

Flowers of two kinds, on the same or on different plants. 

XIX. MoNOECiA. Two kinds offlowers on the same plant. 
XX. DicBCiA. Two kinds of flowers on 2 different plants. 

II. Crtptogamous Plants, or with inconspicuous or he- 

TEROMORPHOUS FlOWERS. 

XXI. Cryptogamia. No proper flowers ; and spora for 

seed. 

N. B. The classes omitted have been discussed in a preceding 
chapter, and the above table is consequently the modified view of 
the author. The orders are explained in the ninth chapter. 

4* 
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CHAPTER X. 

ON THE CLASS MONANDRIA. 

We come now to the determination of individual 
plants, which from classes and orders, descend to 
genera or kinds, and individuals or species ; species 
are likewise subject to variations more or less con- 
stant, as we see m our fruit trees ; for instance, in the 
Apple, of which, all the kinds we cultivate are mere 
varieties of one original species, called by botanists 
Pyrus Malus, the latter word indicating the name of 
the species, the former, or Pyrus, the genus or kind, 
and which also includes other species, as the Pyrui 
communis, or Pear, the Pyrus coronaria, or sweet- 
scented Crab of America, &c. This common generic 
character is applied to all such groups of plants, as, 
agreeing genersdly among themselves, present a simi- 
larity, not only in the class and order, or stamens and 
styles, but in the more intimate connexion of resem- 
blance in the flower, and its succeeding fruit ; so that 
while classes and orders are often merely artificial 
assemblages of plants, a genus always rests satisfied 
with bringing together such subordinate groups only 
as are clearly natural ; or, while they agree in the 
structure of flower and fruit, only di&r, specifically, 
in the minor consideration of the forms of leaves, 
petals, appendages, or slight modifications of parts. 
It cannot be denied, that, however anxious the i^ste- 
matic botanist may be to draw nice distinctions among 
kindred genera and species, yet, when he proves so 
fortunate as to become acquainted with a perfect 
group of natural or resembling genera, and approxi- 
mating species, he cannot often help but observe 
such an interlinking, and gradual passage of one modi- 
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fication of form into another, as to lead to the belief, 
that such divisions as genera and species, though 
generally convenient and lucid in arrangement, are 
often not really in the original plan of nature, which 
ever delights in slender shadows of distinction, and 
while uniting, yet contrives to vary, with an infinite 
diversity, the tribes of her numerous kingdom. 

As instruction in Botany, like all other branches of 
Natural History, is only attainable by the actual ob- 
servation of its individual subjects, and the structure 
of their parts, we shall now proc^eed, as before, to 
illustrate the classes by endeavoring to bring before 
you a few specimens of each ; after which, the 
whole vegetable kingdom, and its numerous individuals 
(now known to include more than forty-four thousand 
species), will be accessible to you at will, though never 
without labor and patience, particularly where the 
species of a genus are numerous. This difficulty, 
however, is often much lessened by the different 
groups or sections into which such genera are divided 
from some obvious trait of distinction, conmion to such 
partial assemblage of species. 

The class Monandria contains very few plants, and 
those principally indigenous to tropical climates, most 
of them forming part of Linnaeus's natural order 
SciTAMiNEiE, so called, in reference to the spicy and 
aromatic odor and flavor with which they are so 
remarkably endowed ; such, for example, are the 
Ginger, Cardamom, Costus, Turmerick, Galangale, 
and Arrow-root. 

The Canna, however, which, with the Thalia and 
Arrow-root, are the only plants of this interesting and 
magnificent family, found native within the limits of 
the United States, is destitute of the prevailing racy 
flavor and odor of this tribe. They all agree in gen- 
eral aspect, and resemble so many luxuriant reeds 
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or grasses, with leaves of an unusual breadth. The 
flowers are commonly collected into clusters or spikes, 
which gradually expand, and produce flowers of un- 
usual brilliance, fragrance, or curiosity of structure. 
Indeed, in the flowers of the genus Canna (or Indian 
shot), so much augmented by accessions from India, 
the specific, as well as generic, or family trait, resides 
mostly in the variations of structure observable in the 
flower. In all, tiie calyx, which is superior, or seated 
upon the fruit, consists of three leaves, the corolla of 
six parts, as among the Lilies, five of them erect, 
and the sixth reflected backwards ; the seed-vessel is 
also a capsule of three cells, each cell containing 
several very hard, and rather large seeds, like Duck- 
shot, and from hence it has received the common, 
name already given. From such a structure, we 
should hardly be led to expect the presence of only 
a single stamen ; it is also very curiously and un* 
usually attached to the side of a petal, which answers 
the purpose of a filament. The style itself, likewise 
a petal, is entangled or attached to the petaloid fila- 
ment. 

With the curious aquatic plant Hippuris^ also of 
this class, possessing scarcely any thing more of flow- 
er than a style, anther, and single seed in the bosom 
of a set of small verticillate or stellated leaves, I will 
not detain you, as it is too uncommon here for a 
familiar example ; and even the preceding, except 
in the southern extremity of the Union, are only to 
be sought for in the garden or green-house. 
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CHAPTER XI. 

or THE C<iASS DIANDRIA. 

, In studying the plants of this and some other 
classes, great facility will be derived from attending 
to the divisions under which the genera are arranged 
in all the systematic books. 

In this class, though not numerous, we shall not 
find so great a difficulty in obtaining specimens for 
examination as in the preceding. There are few 
gardens which do not contain the LMac and Privet.- 
They are both provided with an inferior, tubular 
corolla ; with a quadrifid or four-cleft border ; but 
l}iey are distinguished from each other, as genera, by 
the difference of their fruit ; that of the- Privet (i»- 
gustrum) being a berry with four seeds ; that of the 
Lilac (Syringa)^ a flat and dry capsule of two cells, 
with many seeds. The species of Lilac may be 
known apart by the leaves, as, in tlie common Lilac, 
where they are heart-shaped ; and in the Persian 
{Syringa persica), where they are narrow and lance- 
olate or lance-shaped; of this last, there is also a 
variety with the leaves pinnatifid or cleft on either 
side into parallel segments, after the manner of the 
divisions of a feather. That it is only a variety is 
proved, by its seeds producing plants of the ordinary 
kind, as also takes place in the Parsley-leaved Elder, 
a mere variety of the common species. 

In wastes, by road-sides, where there is a litde 
moisture, in ditches, and in neglected gardens, you 
will find early in the spring, and late in autumn, a 
set of very humble plants, mostly introduced by acci- 
dent from Europe, forming another common genus of 
plants belonging to this class, called in Europe, Speed- 
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well, by Botanists, Fierontca. In these, the coroUay 
which is extremely fugaceous in warm weather, is 
flat or wheel-shaped, and monopetaloiis, commonly 
white, or bluish, and delicately veined with blue, di- 
vided into four segments, and the lowest always nar- 
rower than the rest ; to this succeeds a two-celled, 
inversely heart-shaped, or obcordate, flat capsule, 
containing several seeds. In this genus, as in most 
others, it is impossible almost to omit observing a 
symmetry of parts by two and four. 

.In the Circaa^ called in Europe, Enchanters' 
Nightshade (which you will now and then find in 
our shady woods, which are not too much pastured 
and exposed^, the number two prevails throughout. 
The caJyx is superior and two-leaved ; the corolla of 
two petals ; and the pericarp consists of two litde 
biirs or capsules which do not spontaneously open, 
and each of them contains two seeds. 

In this, as an artificial system of classification, the 
mere number and disposition of the stamens are often 
in danger of severing apart groups of plants, which 
are otherwise natural. As such. Salvia^ or the genus 
of Sage, though really belonging to the Labiatje, 
lipped, or ringent flowers, already examined, and 
which mosdy constitute the first order of the class 
DiDFNAMiA, is placed here for no other reason, than 
its possessing two, in place of four unequsd sta- 
mens; yet in this genus, characterized entirely by 
the peculiarity of its stamens, they make no very 
distant approach to the Didynamous character. 
The filaments of the stamina are, in fact, double, 
or jointed, for one is articulated across the summit of 
the other, like a hanmier upon its handle, and only 
one extremity of the transverse filament produces a 
perfect anther, though there is often an abortive or 
imperfect rudimeot of another at the other extremity. 
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You wiU observe the same general structure of flower 
in the Monarda (sometimes called Mountain Bakn), 
but none of this peculiarity in the structure of the 
stamens ; the corolla, also, is very long and narrow, so 
that the upper lip appears to embrace the filaments of 
the stamina ; the calyx is regular, and the fruit, as in 
Sage, and all the Ijabiatjb, four naked seeds in the 
bottom of the calyx, though not often all matured. 

The leaves, bractes, and divisions of the calyx 
distinguish the species of Salvia from each other. 
The common officinal Sage of our gardens has hoary 
wrinkled leaves of an oblong-oval form, and crenulate 
on the margin ; while in Pennsylvania, New York, and 
to the south, you will frequently meet, in meadows, 
with a species of Sage {S. lyrata) having transversely 
divided or Ijn'ate leaves, without wrinkles, and aknost 
without odor. 



CHAPTER Xn. 

THE THIRD CLASS. 

Of the Grasses, 

Under this botanical tide, or Graminea, are also 
included all the grain we cultivate, in common, as 
well as Grass, Reeds, and the Sugar-cane. This tribe, 
almost without exception, have three stamens, and 
two styles, though but a single seed in a husk. Nq 
person, who has ever seen a field of Maize (here 
called Com), at the time when it begins to show a 
promise of the grain, need be at a loss, on examining 
the top or panicle of this plant, for the obvious exist- 
ence of stamens, and every liiree of them will be 
found separately included within a small hudc of two 
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ieaves ; this is called the glume, as well as the second 
envelope, consisting also of two leaves, but in the 
situation <^the calyx, as the other is in that of the co- 
rolla. There is a circumstance in the Maize, how- 
erver, which is almost peculiar in this family ; it belongs 
to the class Moniecia ; the upper being barren sta- 
miniferous flowers, without styles ; the lower aggre- 
gated together in a covered spike, are alone fertile and 
styliferous ; in the genus Zea^ likewise, the styles are 
undivided, and only one to each grain, but the whole 
duster contained in the ear, which is so remarkably 
long as to be csJied sUk^ are exserted or come out to 
the light from all parts of the spike to receive the ne- 
cessary inSueace of the aura of the pollen or fertilizing 
powder. This pollen may be observed to fall, at times, 
almost in a shower from the staminif^ous panicle, and 
coD^sts of spherical grains, nearly as large as the 
eggs of a moth, which necessarily gravitate towards 
the k)wer part of the plant. But how minute the sub- 
stance necessary to stimulate to life the preexisting 
germ must be, in this, and perhaps all plants, is suffi- 
ciently obvious in the Maize, of whose grain there are 
several varieties in size, consistence, and color ; for, if 
only ,a single plant of a deep coloured variety be suf- 
fered to grow in a field with the white or yellow kind, 
an extensive circle of plants which grew in its vicinity 
apparently unaltered, will, from their seed, often pro- 
duce individuals bearing deep colored (say red or 
purple) ears, or grains of some different variety mixed 
with the ordinary kind, by which the previous parent, 
though growing at a distance, had been influenced. 
Nor does the structure of the long and silk-like style 
present the possibility of an internal passage to the 
germ of anything large and gross enough to come 
under the copizance of vision, even aided with the 
most powerfulmagnifiers. We perceive then here, in 
5 
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this instance, and perhaps generally, no necessity for 
the aid of insects to assist the fertilization of the JUo- 
noeciaus or Dioecous plants. Nature is all sufficient for 
the purposes she intended, and never could liave left 
the perpetuation of existence, either wholly or partial- 
ly, even in plants, to the uncertain and accidental aid of 
animals. 

The general aspect of the Grasses is so similar, 
and so well understood by all observers, that it is nearly- 
superfluous to enter into any general definition for the 
Tyro. They vary in duration ; those most useful to 
man, such as grains, are only annual, or perish when 
they have matured their seed, so that perpetual indus- 
try, in providing for their existence, is so much a human 
requisition, that, as far as we yet know. Wheat, Oats, 
and Maize, are extinct as wUd plants, and now owe 
their being entirely to that stage of human society, 
which they so eminently assist to support. 

But the greatest number of Grasses are perennial, 
or exist for an indefinite period, and annually die to 
the ground. A few in mild or tropical climates only 
are supplied with woody or enduring stems ; such are 
some ot the Reeds, the Sugar-cane, the Cane of the 
western and southern parts of the United States^ and 
the Bamboo, which becomes so large a tree as to af- 
ford a canoe from half of a ctiZm, as the Botanists call 
the stems of all the Grasses; their joints or articula- 
tions are also called nodes^ and from this point alone 
they produce their leaves and buds. The interior of 
the culm, in the cane, often produces a secretion of 
flinty liquor, and the whole epidermis, or outer sur- 
face of Canes and Grasses, is in reality glazed with a 
thin siliceous coating, which in the woody stems rea- 
dily blunts the edge of a knife. 

The leaves of this tribe are arranged along the 
stem in an alternate order, and attached by means of 
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an embracing sheath to the cylindric or flattened culm, 
they are invariably undivided, long, narrow and ter- 
minating in a lengthened point. The vessels which 
compose the leaf, after the manner of the Lilies, and 
other plants of the great Manocotvledonaus* class of 
the natural method, go off in right lines, and are nev- 
er reticulated or branched. 

The flowers in the Grasses scarcely deserve the 
name ; they are always herbaceous or greenish like 
the leaves, from wUch, even to the phUosophic eye, 
they in reality scarcely difler ; for they have no sym- 
metry in the number of parts with the stamens, which 
are three ; the glum^ being constantly two-valved, or 
leaved, except as in Alopecurus (Foxtail grass), and a 
few others, where the two leaves are naturally ingraft- 
ed together at the sides, and have only two distinct 
points. The relation of the glume (both that of the 
calyx and corolla) to mere leaves, or their sheathes, 
would appear from their alternate order, one being 
always outside or embracipg the other which is interi- 
or. The glume of the calyx even sends out a real 
leaf in Cripsis and the Spinifex pumUus of the Mis- 
souri. The nMtiQglume^ then, given to the calyx and 
corolla of the grasses, will serve at once to distinguish 
this heteroclite class of flowers, there being, in fact, 
among the Grasses no true calyx or corolla, merely 
two or three sets of sheathes for the purpose of pro- 
tecting the stamens. This abortion and anomaly of 
parts operating against the symmetry of the flower of 
the grasses goes yet farther, for we find two stigmas to 
the production of one seed, but that seed is of an irre- 
gular form, as you may at once observe in a grain of 
Wheat, Oats, or Barley, which presents not a cylin- 

* So called from the peculiar character of their germination ; 
sending up no seed-leaves or Cotyledones, the mass of the seed 
itself, undivided or single, remaining attached to the summit of 
the root of the young pGmt. 
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der, but its half ; or rather, it is oa one side convex, 
and on the opposite hdUow or grooved. Nor is there 
any thing like a pericarp, or vessel for the enclosure 
of the seed in the Grasses, which, destitute of a true 
flower, are likewise without its concomitanC perjcarp« 
and present the rare example of a perfecdjr naked 
seed, inclosed only by that substitute which nature has 
provided for the protection of the stamens. The 
Grasses, in common with the Lilies, also present anom- 
alies, from the other plants we have examined, in their 
mode of germinating. After planting the seed of the 
Radish or Mustard, you perceive that it, at first, de- 
velopes two leaves, quite difier&t in form and sub- 
stance from those which succeed ; these two leaves 
are called cotyledones^ and the great mass of plants 
which produce them, are, by those who study natural 
affinities, hence called Dieatyledonei. In our tribe, 
the Grasses, a very different arrangement takes place 
finr the nourishment of the iniant plant, which could 
not, apparently, subsist without some such prepared 
supply. On planting a grain of Com, Wheat, or 
Barley, after the protrusion of the germ, and the de- 
vebpement of its leaves, which are all alike except in 
size, and very different from true seed-leaves, the 
whole mass of the grain, unaltered in its form, wiD be 
found attached, and never transformed into cotyle- 
dones. By most of those, however, who study the nat- 
ural method, this class of plants are called Monocoty- 
ledones^ or plants with one seed-lobe, though with 
propriety they may rather be considered as destitute 
of proper seed-lobes altogether, and the germ, mere- 
ly nourished by a reservoir of inert mattef , saccharine 
in Barley, after undergoing a chemical change, and 
passing by solution into die vessels of the growing 

!)lant. We see, then, here, an additional substitution 
or true cotyledones, not merely for the Grasses, 
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but for the whole monocotyl^donous class, so called. 
In the Grasses, then, there are oacotyledones ; no true 
leaves as well distinguished from the glume, when fur- 
nished with articulated appendages ; no true corolla or 
calyx; three perfect staniens, in common, though 
sometimes (as in Leersia but a single one) ; no peri- 
carp ; and but a single seed to two stigmas (or styles, 
as they are commonly imagined, and so classed 
chiefly in IHgynia)* 

The genera oi Grasses are distributed commonly 
into grand divisions for convenience, as you will find 
in most of the books which treat of the species ; and 
though the false flowers of the Grasses, (for such I 
must consider them) are often minute, their uniformity 
is such, as to leave no room scarcely for ambiguity 
when all the parts are examined ; there are firequent- 
ly two sets of glumes, of two valves each; the inner, 
incbsing either three stamens, when in flower, or a 
smgle seed when in fruit. 

In THraothy or Herd's grass (Phteum pratense)^ the 
long oylindric spike or head, as it is called, consists of 
very many minute flowers ; the outer or calyx glume is 
very peculiar, each valve being flattened and obtuse, 
though terminated by a very short bristle, within 
these two truncated valves is the corolla glume con- 
sisting also of two awnless or simple valves. 

The Alopecurus or Foxtail-grass resembles the 
Herd's grass, but flowers earlier, bears a soft, in place 
of a rough spike, and a corolla glume of but one valve, 
bearing an awn on the back. 

In the Poa, or Meadow grass, of which there are 
many species, the flowers are in small heads, called 
spikelets, and have a general calyx glume, including 
from 3, or 5, to 40 flower-glumes, which are all 
consequently destitute of any thing more than the 
two-valved general calyx, and are without any proper 
5* 
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cal3rx to each flower ; the flower is oompressed so as to 
,q)pear almost keeled^and destitute of awns. If, with all 
these appearances, except a roundness and r^^ty in 
the valves, they i^ould gradually terminate in awns or 
bristles, your plant will be a Festuca (^Fescue grasi), 
in place of a Foa, a genus of Grasses common in high 
European pastures, and not unfrequendy met with in 
dry American meadows, and sandy grounds. 

But if your plant, with the same appearance geni- 
ally, should have the corolla glume blunt and awned 
a very litde below the point, it will then be a Bromua 
instead of a Festuca. 

The Oat (AveTia) presents a thin membranaceous 
calyx glume including 2 or 3 flowers, which it ex- 
ceeds in length ; the glume of the corolla is almost of 
a cartilaginous or horny consistence, two^valved, the 
dorsal or larger valve producing below its cleft point a 
conspicuous twisted awn, and, unlike the thin glume 
of the Wheat, it pertinaciously incloses the grain, in 
such a manner, as only to be separable by parching in 
a kiln, which renders it brittle, and assists its separation 
from the meal which this grain affords, and of which 
bread is commonly made in the northern parts of Eu- 
rope. The other species of Avena are only known as 
Grasses, but not as grain ; they are, also, generally 
perennial, and produce a tall crop of herbage, partic- 
ularly the Avena elatior, which has been cultivated in 
some of the middle states for hay. The most impor- 
tant grass, however, for cultivation in the middle 
states, is certainly the Orchard-grass {Dactylis glon^ 
erata), a stout and tall grass, bearing a panicle (or irre- 
gularly branched flowering culm), terminating in ma- 
ny rough clusters of small, flat, and pointed glumes, all 
in each lobe or chister inclining one way, and nearly 
all of the same form and consistence. The seed is 
small, and falls out of the glume when ripe, though 
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not F6ry readily. The leaves have almost uniformly 
a plaited or wrinkled margin ^ when they first ex* 
pand. 

The Reed (^rundo) is distinguished by having 
'8. 5, or more woolly glumes in a common, and 
rather long, membranaceous calyx. It has also 
broader leaves than almost any other grass, is nearly 
aquatic, and generally of a gigantic height, in all the 
species. 

In Wheat the flowers are collected together into a 
S|Hke of two rows, made up of spikelets or clus* 
ters seated on the indented stem or rachis, each 
calyx contaming 3 or 4 flowers, the central ones, 
for want of room to expand, are rendered infertile, 
the two outer flowers only producing any graiiw 
The calyx glume, fi*om the magnitude oftbe seed, be* 
comes broad and boat*shaped, terminated simply by 
a point, or else by an awn, the larger v dve of the co« 
rolla also ends in a bristle. Nearly all the Wheat cul-» 
tivated is but one species, and now known to produce 
many permanent varieties. 

The Darnel, Tare or Loliumj produces its floweri 
in a spike almost in the manner of Wheat, but the calyx 
consists of but a single outer valve, and contains a 
spikelet of many equal flowers like a Fesiuca, The 
common species, here naturalized, is perennial, and 
has beardless flowers ; the annual kind, in Europe, 
though, I believe, seldom in America, overruns fields of 
grain, and where mixed in any considerable propor- 
tion with Wheat, which it resembles, though less in 
size, produces ' a bread which is deleterious, and ap- 
parently intoxicating. 

The delightful and well known vanilla odor of new 
hay is chiefly produced by the presence of the Ver- 
nal-grass, or Anthoxanthum odoratum. The flowers, 
when mature, form a yellow cha^ spike ; the cal3rx, 
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thin like that of the oat, includes a flower which, at a 
^. late period, assumes a brownish tinge, and faUs out in- 
closing the seed, each of its valves produces an awn, 
one of them nearly from the base, the other from near 
the tip of the valve ; there are also two minute abor- 
tive rudiments of flowers, near the base of the true 
flower glume. This grass is likewise remarkable for 
producing only two, in place of three stamens. 

Nearly allied to the Grasses are the Caricet^ or 
Sedges, but they belong to the class and order Moncb- 
ciA Triandriaj bearing always two kinds of flowers, 
and those in their structure, as well as that of the seed, 
entirely difierent from the true Grasses. 

Without possessing any thing specious in their flow- 
ers, no class of plants add so much to the beauty of 
the landscape as the grasses ; their presence marks 
the distinction between desolate sterility, and verdant 
plenty ; a very important part of the food of man, and 
the whole of that of his principal domestic animals de- 
pend upon this important tribe of plants. The indus- 
try of man is requisite to the very existence of the 
grain he employs for food, while that part of this family 
necessary for the food of animals is every where spon- 
taneous, and perennial, and scarcely denied to any 
climate in the world. 



CHAPTER Xffl. 

TBE CLASS TRIANDRIA CONTINUED. 

In the artificial classes of Linnaeus, you are not to 
expect much attention to the natural relations which 
plants bear to each other, and that consequently, the 
mere number and disposition of the stamens, however 



CLASS TRlJkVDIllA COMTIKUED. 57 

convement as a general system of arrangement, does 
not otten justify the approximation of the genera so in* 
eluded. In the same class then with the Grasses, you 
will meet with other plants of a very dissimilar asnect ; 
such are the natural family of the Iris (Iiiii>Ei&), in- 
cluding the Ixia of the Cape of Good Hope, and 
the Gladiolus^ common to the same country, and 
also to the south of Europe; our garden Crocus, 
which affords the Saffiron of commerce, likewise takes 
ks place here. In these plants there is, however, a 
close relation with the Ldhes of the class Hexandria. 
JUke them, they are destitute of a true calyx, and 
have a corolla of six parts, all the parts or petals 
nearly alike, except in the J^, which has three 
larger and differendy colored reflected petals, in mauf 
qpecies furnished with a central tufi of fringe, com- 
monly compared to a beard ; and three erect, and 
smaller, conniving petals approaching the stigma, 
which also resembles three other petals ; its stigmata 
or divisions are arched outwards, and under their three 
concavities you find the three stamens, formed as 
usual. The whole of these parts of the flower are 
seated upon the summit of the germ, which eventually, 
as in the Lilies, becomes a triquetrous or three-sided 
capsule, divided into three cells, and each cell filled 
with rows of flat, triangular, brownish seeds. The 
leaves of nearly all the genus are tnsiform^ or sword- 
shaped, and make some approach, in the simplicity of 
their structure, to those of grass ; they appear, mdeed, 
to be like sheathing grass-leaves folded up and graft- 
ed together, so that tiieir position is rendered veracal ; 
they are thus also thickened, and have both their 
surfaces nearly similar ; but in the quadrangular leav- 
ed Iris (/. tuherosa), as in the Gladiolus pteropkyU 
lus (or winged-leaved Corn-flag), every apparent leaf 
may, in fact, be considered as two leaves ingrafted 
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together by the surface. Unlike most of the family, 
the Persian, and also the vernal Iris (/. verna) of 
Carolina, are possessed of a delicate and fragrant 
odor, though not equally perceptible to all persons. 
They differ in the nature of their roots ; in most of 
the species they are progressive horizontal tubers, 
but a few, as the Persian, and the Iris Xiphiunif have 
bulbous roots, like Tulips. 

About midsummer, in most of our dry and open fields 
and meadows, you will frequently meet with something 
like an Iris in miniature, with bright blue flowers, and 
leaves so narrow and ensiform, as to give it both the 
appearance and nickname of a gras^. This plant, 
the Sisyrinchium, presents terminal spathes or sheathes 
of two leaves each, sending out from time to time, 
no inconsiderable number of small flowers, and round- 
ish three-ceDed capsules. The corolla, unlike the 
/m, however, consists of six equal spreading divisions, 
each of them terminating abruptly in a short point, 
like a bristle ; the stamens, three in number, are 
only known as so many by the anthers, the filaments 
being so united, as to render it truly monadelphous, 
but placed here, because of its affinities to the Iris; 
the stigma is three-cleft, but quite inconspicuous, 
compared with that of the Iris. 

In ditches you will not unfrequently meet with a 
humble, unobtrusive plant, hitherto known only to 
botanists, by the name of Proserpinaca* The stems 
are undivided above, only a few inches out of the 
water, with the immersed or drowned leaves finely 
pinnatifid, in divisions slender as hairs, while the 
upper leaves, better nourished, are only divided on 
the margin into serratures, or sharp teeth. In the 
bosom of these upper leaves, about the months of 
July and August, you will perceive small greenish 
flowers, consbting of a superior three-parted persist- 
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eDt (or abiding) caljrx ; a total absence of corolla ; 
three stamens ; and three viUous or downy stigmas ; 
to these succeed a hard, almost cartilaginous, three- 
sided capsule of three cells, with three seeds. Ttiis 
plant, though so unostentatious (allied to the Jlftrio- 
phyUum or Water-milfoil), cannot help, stiU, to amuse 
the rational botanist intent upon searching out the 
harmonies and symmetry of vegetable nature. The 
number three, or six, so extremely uncommon among 
the great Dicotyledonous kingdom of plants, prevails 
here throughout every part of the flower ; and yet, 
theory would prescribe, both from its germinal char- 
acter, and affini^ with Miriophyllum^ a number four 
in place of three, and it is not very uncommon to 
meet with single lowers in which the quadruple form 
does, in reality, prevail. 



CHAPTER XIV. 

OF THE CLASS TETRANDIUA. 

Among the curious natural assemblages of plants, 
included either wholly or partiaUy in this artifical 
class of four stamens, I will first introduce to your 
notice the Teasel (Dipsacus of Linnaeus), constituting 
the type of comparison for the natural famDy of the 
DiPSACEJs, or aggregate flowers, which, with the ex- 
ception of disunited anthers, and commonly only four 
in number, might readily be mistaken for examples 
of truly compound or Syngenesious flowers. The 
Fuller's Teasel (Dipsacus fiulonum), is a plant exten- 
sively cultivated for the purpose of dressing woollen 
cloth, and inducing upon it a short and finishing knap. 
Almost all the plants of the genus are large, rough 
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^th spiny tubercles, and possess leaves which gen« 
erally grow together at their base, and so become 
perfoliate, or with the stem passing, as it were, tfarou^ 
the centre of the united leaf» The flowers are pro* 
^uced in dense cylindric heads, have m involucrum or 
common calyx of many slender and almost bristly leaves, 
and also a proper, superior, or crowning calyx, of a 
single, funnelrformed piece ; the corolla (usually pale 
pink) is superior, and tubular, Reading out above 
into a four-cleft border ; a angle seed, as in the syn- 
genesious plants, is produced at the base ci the co- 
rolla ; and the common conic receptacle is provided 
with narrow, bristly leaves, which are stri^fat in the 
wild Teasel {Dipsacus sUvesiris), but booked in the 
cuhivated species {Dipsacus fiJiomum), and it is for 
this little accident of difference in the terminatioa of 
these minute receptacular leaves, that the plant is 
generally cultivated ; their curved points, arranged in 
rows, answering inimitably the purpose of a most 
delicate card for fine woolen clotfa. 

The Scabious of the gardens, of which the brown- 
flowered species {Scabiosa (Uropurpurea) is the most 
common, differs from the Teasel, in possessing a 
double calyx to each floret, one above, and the other 
below the seed. 

To this artificial class, though to a very difierent 
natural (»rder, belongs the common Button-bush, or 
Cephalanthus, so common in swamps, and along the 
margins of ponds. It is a shrub, bearing, in July 
and August, a profusion of perfectly globular heads 
of flowers, each head made up of numerous florets, 
widiout any general calyx or involucrum, though fur- 
nished with minute four-cleft calyces to each Soret ; 
the corolla is tubular and slender, mAk a four-cleft 
border ; the style is exerted or stretched out greatly 
beyond the corolla, and the stigma globulior ; to the 
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floret succeeds a somewhat woody, 2-ceUed, S* 
seeded capsule, which divides commonly into two 
parts, so as to appear a kind of double pericaj^ ; the 
receptacle, or commoa globular point of attachment 
for Ae florets, is somewhat hairy. There is only one 
species of the genus known, and exclusively indigen- 
ous ib the Unit^ States and Canada ; it bears en- 
tire leaves by 2's and S's, or opposite and temate, 
at each j<unt of the stem. In the southern states 
there is a variety, with the leaves and branchlets 
pubescaat. 

I know no common, prevalent name for our beautiful 
Houstonia emrvlea^ which bears low tufts of delicate 
pale blue cross-shaped flowers, adorning every mossy 
bank or shorn meadow, and presenting themselves in 
all directions, like the eyes of Argus ; seeming almost 
as handfulls of pale scattered flowers of the Lilac, 
which had come too early to maturity. Each little 
plant, when examined apart, presents a few forked 
branches of an inch or two in length, and with but a 
few ovate or egg-shaped leaves, principaDy clustered 
round the root. The flower consists of a small 4- 
cleft calyx ; a somewhat funnel-formed, long-tubed 
corolla, with an elegant 4-lobed border; to this 
succeeds a half-superior, 2-celled, 2-valved, many- 
seeded capsule, which opens transversely or across. 

Tlie beautiful little evergreen, box-leaved Mitchella^ 
or Partridge berry, of our shady woods, is also de- 
serving of particular attention ; its branches trail along 
the grouna, and form a small, deep green, shining 
mat, enlivened, about June and July, with pairs of 
white, 4-cleft, monopetalous flowers, singularly vil- 
lous or downy on the upper or inner surface ; but 
the most remarkable character of the genus, of which 
there is but a single species, is, that by the ingraft- 
ment and coalescence of the two germs of each pair 

6 
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of flowers, only a single scarlet berry is produced^ 
but containing four seeds. 

The Camus (Cornel or Dqgwood), with which 
the United States abound in species, are small trees 
or shrubs bearing fiat clusters or C3mQes of flowers 
resembling those of the Elder, and commonly white. 
In the Dog-wood (Comus jlorida)^ these small flow- 
ers are aggregated into nat heads, like compound 
flowers, surrounded by an involucrum of four leaves, 
which gradually grow out, and become of a white 
color, adding, from the latter end of May to June, 
one of the greatest and most characteristic vegetable 
features to our vernal landscape. Examined a Utde 
more closely, the minute flowers of the head consist 
each of a 4-toothed caljrx ; and 4 narrow, spread-^ 
ing, pointed petals ; to these succeeds a red drupe, 
or succulent stone-fruit, inclosing a nut of 2 ceUs. 
Almost exactly similar to the arborescent Dog-wood, 
is the humble Canadian species {Comus canadensis), 
which runs at the root, and sends up at near mtervals, 
small herbaceous stems four or five inches high, ter- 
minating in a tuft of ovate leaves, and a single cluster 
or head of flowers. This is one of our northern 
species found amidst bushes, in shady woods, and 
scarcely difiTers from a similar species, the Comus 
suecicttj of northern Europe. 

One of our earliest flowering plants of this class, 
belonging to the family of the wirwwi, is the Skunk- 
cabbage {Symplocarpus fatidus)^ a foetid plant, which 
you wiJl often find in fiower on the margins of swamps, 
in the months of February and March, if sufliciently 
uncovered by the snow. These flowers, in round 
naked heads, are defended by a kind of cowl or egg- 
shaped spathe of the most fantastic and marbled color, 
in which brown and green predominate. The flow- 
ers of the head, each consist pretty obviously of a 
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calyx of 4 leaves, which persists to the ripeDiDg of 
the fruit, and even continues, after the period of In- 
florescence, still to increase with the enlarging spadix. 
There are no petals, and each pyramidal style is 
succeeded at its base by a single seed, large as a pea, 
not forming a berry, as in the Arum triphyUum^ or 
Indian Turnip, but immersed in the spongy mass of 
the common receptacle. 

To the second order, or Dioynia, of this class, 
belongs the curious, common shrub, called Witch- 
hazel in this country, from its resemblance to the 
Hazel, the Hamamdis^ of Botanists. Its time of 
flowering, October to November, when almost every 
flower else, but the lingering Asters, are faded and 
gone, is, for a shrub, sufficiendy singular ; when this 
takes place, the leaves of the plant are daily falling, 
and on a few but naked branches are its pale yellow, 
frmge-like, clustered blossoms developed. The flow- 
ers grow commonly by threes, with a little involu- 
crum of three bractes at their base ; the calyx is 
4-cleft; the petak, at first rolled up like a piece of 
tape, are unusually long and narrow ; to these, in the 
course of the foUowing season, succeed a kind of 
leathery, 2-homed, 2-celled nuts, at length, cleft 
at the top, with one elastically coated black seed in 
each cell. 

The Pond-weeds {Potamogeton) belong to the 
fourth order, Tetragtnia, as well as the fourth 
class, and, indeed, have every thing by fours ; a 4- 
leaved calyx ; no corolla ; to each flower succeeds 
4 one-seeded nuts. These plants have commonly 
floating or inmiersed leaves of an olivaceous green, 
and thin texture ; when immersed, the flowers them- 
selves are of the same dingy green and inconspicuous 
hue as the leaves. Nearly allied to this genus is 
the Rvppia maritima^ found on almost every sea-coast 
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ia the world, Rowing in great quantities together, and 
its narrow, thm, and immersed leaves affi)rding food 
for flocks of sea-birds. In this plant there is neither 
calyx nor corolla, but each set of anthers and styles is 
succeeded by four pedicellated seeds. 



CHAPTER XV. 

THE CLASS PENTANDRIA. 

More than one fourth of the vegetable kingdom 
produce flowers with five stamens, either free, or 
combined together, as in Syngenesia. But the pres- 
ent class professes to include, alone, such plants as 
have 5 separate stamens; and this symmetry of the 
number 5, which obtains even in the lowest order of 
the animal kingdom, among the zoophytes, such as 
the star-fish, and $ea-egg, prevails equally through 
every other subordinate part of the flower, except the 
style, and some of the firuits. The calyx and corolla 
will be found almost universally quinquifid, and the 
firuit, not unfrequently, 5-celled, 5-valved, or depart- 
ed, though by a kind of constant and herediitary 
abortion, or abridgment, this number in the parts of 
the fiiiit is often reduced to an apparent unit. In the 
case of all fruits, however it may be with the other 
parts of the flower, there are strong reasons, as will 
appear more apparent in the sequel of our examina- 
tions, to believe, that when consistmg of more than 
one cell or one valve, their number is only augmented 
by portions, more or less distinct, of several ingrafted 
or coalescing single-celled, and single-valved pericarps. 
Spontaneous and hereditary ineraftment by approach, 
and obliteration and abortion of parts for want of equal 
room and nourishment, are the obvious causes of most 
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of those aberrations from , symmetry which might be 
presupposed to exist in union with the other devel- 
oped parts of the flower. Of this rule, as' operat- 
ing on the number of pericarps, we have no bad 
« example in the Asperifolue or Rough-leaved plants, 
of which we shall immediately ti*eat, for here we have, 
m:&ct, for fruit, 4 one-seeded, naked, and disdnct 
piericarps succeeding to each flower ; and on the con- 
fines of this order, in Phacelioj a coalescence of these 
pericarps so as to form but a single 4-celled, 4-seed- 
ed capsule. The consistence of the pericarp and 
its integuments produce differences which, viewed 
apart, seem more important than they really are ; for 
example, the bony integument of the fruit of the Aspebt 
ifoIjIJE entities its pencarp to the name of a nut ; and 
such integuments are,- as may be supposed from their 
hardness and unyielding texture, extremely prone to 
promote the abortion of every thing imprisoned within 
their walls. On the contrary, the pericarp in the 
Gooseberry and Ciirrant, becoming filled with a soft 
and yielding pulp, constitutes a berry, and is a con- 
sistence of the pericarp extremely favorable to the 
production and perfection of the inclosed seeds. Dry 
capsules or cases, if not of too hard a texture, also 
yield to the growing seeds, and are very ferdle. The 
Apple, disdnct as it appears as a fruit, differs only 
fi-om an ordinary capsule, in the accumuladon of cel- 
lular juicy matter within the integuments of the lower 
part of the calyx. The berry of the Strawberry if 
only produced by the succulent enlargement of the 
receptacle ; and, in this respect alone, di^rs fix)m the 
genus PotentiUa^ which has dry seeds seated on a 
juiceless receptacle. But it is unnecessary to multip- 
ply examples of these curious, but little i portant, 
changes which prevail in the vegetable kingdom, and 

6* 



66 CLASS PENTANDRIA. 

mask to ordinary observers the real affinities and true 
relatbns which plants bear to each other. 

In the present artificial and enormous class, the 
importance of classifying plants by their natural char- 
acters, rather than by the unimportant coincidence m 
their number of stamens, becomes quite obvious ;'and 
we shaU, accordingly, select a few examples of natur- 
al groups in the first order of Pentandria. At the 
commencement of the class you will find the group 
long known by the name of Asperifolije, or Rough- 
leaved plants, a character obvious enough in most of 
the tribe ; but they will be more certainly known by 
the character they have, in common with the Labiate 
plants, of producing 4 naked seeds, or rather, bony, 
single-seeded pericarps in the bottom of the calyx. 
They have likewise a monopetalous corolla of five 
equsd divisions ; except in Ecnium, where there is an 
evident ringency, approaching by a shade, to the La- 
biate character. In some genera the corolla has its 
orifice closed or hidden by five projections or inden- 
tions which cover the stamens. The plants themselves 
have rough and undivided leaves, set in alternate order 
along the stem, the summit of which presents spikes 
or racemes of flowers, before developement coiled 
inward, but, in time, lengthening out, and becoming 
straight and forked flower-branches. 

To this tribe, though the common American species 
presents a remarkable exception in the perfect smooth- 
ness of its leaves, belongs me Lungwort, or Pulmona- 
via. The Vii^mian species {Pulmonaria virginica)^ 
occurs pretty commonly in the shady woods of Penn- 
sylvania, and most other of the southern and western 
states ; Its flowers, which appear in May, look like so 
many small, bright blue, pendulous funnels, internally 
open at the orifice, after the manner of the genus, 
each springing out of a prisfnatic, pentagonal, 5- 
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toothed calyx ; the seeds, also, unlJSe Anchusaj are 
imperforate or without hollows at the base, and are 
smooth on the surface. 

The Echium, or Viper's-bugloss, so called in allusion 
to the style, which looks like the forked tongue of a 
snake, is here better known, at least, in Virginia and 
Pennsylvania, by the name of Blueweed, as when in 
flower, which is almost throughout the summer, its 
blue and abundant blossoms form a striking feature to 
every observer. In this genus the calyx will be found 
divided into 5 narrow segments ; and the corolla 
almost entirely open, and naked of scales, somewhat 
resembles a bell with an unequally 5-lobed border, 
of which the lower segment is acute and reflected. 
The stamens and style are conspicuously exerted or 
stretched out, and the stigma forked ; the seeds pre- 
sent a* tubercular surface, and are imperforate. 

In MyosotiSf Mouse-ear, or Scorpion-grass, the 
latter name from its ancient reputed virtues, and which 
you will find common by the margins of springs, the 
corolla has the form of a salver, with the border divid- 
ed into 5 very obtuse shallow lobes, with its sta- 
mens entirely hidden by 5 projecting bodies which 
<;lose up the opening of the tube of (he corolla ; the 
seeds are naked, and, as in all the rest of the preced- 
ing genera, fixed merely to the bottom of the calyx, 
an arrangement which you will find very diflferent in the 

Cynoghssum^ Hound's-tongue, and Rochelia, both, 
till very lately, species of one genus, differing chiefly 
in their seeds, which are even, and flattened down into 
hollows in the Hound's-tongue ; but prickly or very 
rough, and simply flattened, in Rochelia ; but in both, 
the seeds are fixed to a distinct central column or 
receptacle ; the corolla in each is closed, as in Myo- 
sotis, by 6 obtuse projections, short and funnel-form 
also in CynogloBSum^ but salver-formed in Rochdia. 
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The common species, R. virginiana (formerly Cy- 
noglossum), is a common, unsightly weed, with very 
small white flowers ; oblong-lanceolate and acuminate 
leaves, scabrous on the upper surface ; the flower- 
branches spreading ; and the pericarps so densely cov- 
ered with hooked prickles as too readily to adhere to 
the fleeces of sheep; and become inextricable when 
attached. 

Our next natural group shall be the Lysimachue, 
the genus Ijysimachiaj or Loose-strife, being the type 
of comparison, and a genus of which you will hardly 
fail to meet with some species or other, however lim- 
ited may be your excursions. The character of the 
genus is to have a 6-cleft calyx, a rotate, or wheel- 
shaped corolla, inclining, in some species, to be cam- 
panulate, with a d-cleft, sharp pointed border ; and a 
capsule of 1 cell,^ with an opening, according to the 
species, by 5 or 10 valves. In some species the 
stamens have their filaments of unequal length, and 
below united into a short tube, so as to appear mona- 
delphous ; in others, as the L. ciliata, the stamens 
are equal, disunited, and furrtished with the imperfect 
rudiments of five other filaments, in the form of so 
many intermediate dentures ; and, in fact, in the L, 
thyrsijlora of America, the corolla itself is often 
6 to 7 parted, with 6 or 7 perfect stamens, thus 
making a still nearer approach to the symmetri- 
cal number 10, indicated in the structure of some of 
the other species. The most common species, in low 
grounds, is the L, cUiata, known by its oppositely situ- 
ated, long petiolated leaves, of a form betwixt cordate 
and ovate, with an acuminated point, and particularly 
by the row of long hairs, resembling the ciiium or eye 
lash, arranged on either side the petiole. The flowers 
come out by pairs, and nod or turn downwards. 

In the same family of the Lysimachia you will 
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find a rather common, and very humble, but beauti- 
ful garden-weed, the Pirapernel, Red-Cbickweed, or 
Poor-man's Weather-glass (Anagallis arvenns), it 
scarcely difers from the preceding genus in any thing 
but the dehiscence of the capsule, which is gbbose, 
one-celled, iand many-seeded ; and instead of longi- 
tudinal valves, opens transversely all round into 2 
pretty equal cups or hemispheres ; the common kmd 
is a low annual plant, trailing or procumbent on the 
ground, with opposite, sitting, ovate leaves; and axillary, 
solitary, or singly disposed flowers, of a pretty scarlet 
color, never open but in the sunshine of a fine day, 
and closing at the approach of storm and darkness* 
There is another kind, occasionally cultivated, with 
flowers of as bright a blue as the others are scarlet. 

Another well known family of this class is the 
CoNvoLyuLi,of which the Bindweed, or Convolvulus^ 
is the principal genus. They derive their name from 
their slender twining stems, and are among the more 
common plants which we cultivate, as well as wild in 
our bushy and rich woods. They are known, at once, 
by the large, somewhat bell-shaped, and plaited corol- 
la, which before and after opening resembles a twisted 
cone ; the border is almost equal, though a division 
into 5 superficial lobes is not unapparent, and in- 
deed, quite obvious in the C)rpress-vine, or ^tiamodity 
of the following, and once united genus Ipornxza. 
The calyx is 5-parted, and either naked at the base, 
or subtended by 2 bractes, which last character, 
with some others not sufficiendy apparent, have led 
some botanists still further to divide the old genus 
of Convolvulus. There are 2 stigmas, but only 1 
in IpomoMi ; a capsule of 2 or 3 cells, with the 
same number of valves, and each cell containing 1 
or 2 seeds. Their flowers only open in the morn- 
ing sunshine, and wither by noon* ThQ purple Bind^ 
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weed has rough heart-shaped leaves ; 2 or 3 flow-* 
ers on a peduncle, commonly of a fine purple, though 
sometimes red, bluish, and white, with five pur- 
ple lines. The tricolor Bindweed, (C. tricolor) 
grows low and prostrate, but does not twine, having 
smooth, oblong lance-shaped leaves ; singly disposed^ 
or solitary flowers in the bosom or axil of the leaves ; 
the corolla is of a beautiful bright blue, with a white 
eye, or centre edged with yellow. 

Nearly allied to the preceding group is the natural 
order of the Polemonia, from Polemonium^ its type, 
of which the moist shady woods of the United States 
aflbrds a single species. The principal character of 
this group is the ternate division of the stigma and 
capsule. In the Polemonium or Jacob's-Ladder, as 
it is called in Europe, firom its pinnately cleft leaves, 
the calyx is campanulate, with a 5-cleft border ; the 
corolla also campanulate, with a 4 or 5-lobed erect 
border, and having its short tube closed up by 
five staminiferous valves. The stigma, as in the 
whole order, trifid ; the capsule roundish, of 3 cells, 
each cell many-seeded ; the seeds oblong, and some- 
what triangular. Besides the P. reptans, which is a 
native of the middle and western states, we sometimes 
find in gardens, the P. cceruleum of Europe, like our 
own, bearing blue flowers, and now and then occurring, 
like most other plants, with those that are white. 

But the most common plant, in aU our woods and 
meadows, of this natural order, is the Phlox, of which 
we have many species, and aU of them not unapdy 
resembling Pinks, except in their having a monopeta- 
lous coroDa. These have a small deeply 5-cleft 
calyx; a very conspicuous bluish or purplish, flat, 
salver-shaped corolla, with 5 inversely wedge-shap- 
ed lobes, and a conspicuous tube more or less curved, 
which irregularity also operates on the disposition of 
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the Stamens, being so many mere anthers situated, in 
two different though contiguous parts of the tube* 
The capsule resembles that of the Polemonium, but 
difl^rs in producing only a single seed in each of the 
three cells of which it consists. The seeds are also 
oblong, and, following the contours of the round cap- 
sule, without angles. 

Another splendid genus of this family, altogether 
American, is the Cantua or Ipomopm of Michaux*. 
These are chiefly biennials, with finely divided, or 
rather pinnately dissected, alternate leaves, (those of 
Phlox being entire and opposite.) The calyx resem- 
bles that of PJdox, but more membranaceous ; the co- 
rolla has a long, straight tube, and pointed, lobed border ; 
the capsule has many angular seeds in each of its 
3 cells. The Cantua coronopifoliay in its leaves 
and flowers so much resembling the fyonuea quO' 
modit, or Cy|)ress-vine, is perhaps the most splen- 
did and elegant plant which the United States can 
boast. The flowers are numerous, resembling so many 
clustered little sc^«^t trumpets, spotted with the rich- 
est carmine, anf«/*. inclined to a single side of the 
erect stem, crowded below with leaves as fine as hairs. 
Besides this better known species of the sandy woods 
of the Carolinas, there are in the southwestern wilds 
of the United States, up to the foot of the Rocky 
Mountains, four or five other species of great beauty, 
but as yet scarcely known to botanists. 

Another tribe of Pentandria deserving particular 
attention is the order Solaneje, of which Solanum^ 
the genus of the common potatoe, is the type. In this 
genus the calyx has 5 or 1 persisting divisions ; a 
rebate corolla of one piece, commonly divided into 5 
lobes on the border. The anthers connive together 
in the form of a cone, are of an oblong form, and have 
the peculiarity of opening merely at the top by two 
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tenninal perforations, instead of longitudinally, as is 
the usual manner of the dehiscence of anthers ; the 
beny, which succeeds, is divided into from 2 to 
5 cells. The genus is extremely numerous, and 
most of the species belong to South America. He 
Potatoe (Salanum tuberosum) was introduced into 
Europe from the mountains of Peru, and has become 
infinitely more valuable, as an article of food, in the 
colder regions of Europe and North America, than it 
could ever have been in its native climate. It is vndi 
us an annual, perishing after the ripening of its nume^ 
rous tubers or roots, which are, in reality, only so many 
short and succulent running branches, readily capable 
of growth when divided into eyes, or single buds. 

The Ground-cherry (Physalis) scarcely difiers 
from Solanumj except in the calyx, which at length 
becomes inflated like a bladder, and incloses the 2- 
celled berry, ^en ripe becoming yellow, pleasandy 
acid, palatable, and wholesome in all the American 
species, though the European kind called Alkekengi^ 
is considered a poison. 

We have commonly in gardens, and almost a weed, 
another genus, called JVicandra, having blue flowers 
somewhat bell-shaped, merely difiering from Physalis^ 
in having a dry berry, but likewise inclosed by the in- 
flated calyx. 

The Datura^ or Thorn- Apple, called also James'- 
town-weed, is another genus of the family Solaneje. 
It bears a tubular, angular, and deciduous calyx, of 
which the orbicular and enlarging base is alone per- 
sistent. The corolla is plaited, and when expanded, 
funnel-form. The thorny capsule is ovate, 2-celled, 
4-valved, with the cells 2-parted. This is a com- 
mon foetid and poisonous annual, too abundant in every 
waste and neglected garden, expanding its flowers 
only in the evening. There are several other species 
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besides the D. siramaniumj natives of Soudi America, 
and India. 

The Tobacco (fA/teotiana) bdongs equally to this 
tribe, and bears a tubular 5-cleft calyx ; a ftmnel-form 
corolla, with a plaited, 5-cleft border ; the stanama 
inclined ; the stigma capitate ; the capsule 2-ceIled, 
and 2 to 4*va]ved. Nearly related to this almost ex- 
clusively South American genus of narcotics, is the 

Henbane {Hyosofamus) of Europe, differing princi- 
pally in the irregularity of its 5-lobed, funnel ionned 
corolla, and the ungular opening of its 2-ceQed cap- 
srie, which is by a transverse valve or Ud, hke that of 
abox. The whole plant in the common species, H, 
nigeTj has the heavy smell and viscid pubescence of 
green Tobacco, and is still more powerfully narcotic. 
The corolla is yellowish, and elegantly spotted with 
dull purple. 

Another interesting and common tribe of Pentandria 
is the Caprifolia, from Caprifolium^ its type, our 
commonly cultivated coral Honeysuckle, which is, 
however, perfectiy wild and indigenous from Cape 
Henlopen, in Delaware, to an interminable distance 
south, generally trailing amidst bushes, and almost ever- 
green in the Carolinas. In this genus, scarcely dis- 
tinct from Ltmiceraj or the true HcHieysuckle, the 
cal3ni, which crowns the germ of the berry, is very 
small and 5-tootbed ; the tube of the ocMx>lla long, 
the border 5-cleft and equal, but in the true Lonice^ 
ra unequal, or in 2 lips ; the stamina are exserted^ 
the stigma round, the berries distinct from each other, 
3-celled, and many-seeded, but in 

Xylosteum the flowers grow by pairs on the summit 
of the same peduncle ; the corolla, as in the Honey- 
suckle, to which this genus was formerly joined, pre- 
sents often a deviation from regularity in die outline ; 

7 
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and die berries grow by pairs more or less distincdy 
united together, each having 2 cells and many seeds. 

In Symphariaj formerly also included in Lonicera, 
the minute calyx is only 4-toothed, and, as in the 
preceding genus, furnished with 2 small bractes. at 
its base. The corolla is small, partly campanulate, 
with a 5-cleft, nearly equal border. The berry is 
crowned with the persistent calyx, and is divisible into 
4 cells, with <»ily 4 seeds, and 2 of the cells are 
often abordve. The most singular and ornamental 
shrub of this genus is the Snowberry {S, racemosa), 
which in the autumn, appears loaded with a profusion 
of snow-white or wax-hke berries in clusters, addi^ 
to the plant a singular beauty, of which the inconspicu- 
ous flowers have not to boast. 

The Violet ( Viola), of which the United States 
possess more than twenty species, is the ^pe of a 
very distinct natural order, the V iolacea. The genus 
is characterized by having a deeply 5-cleft calyx, 
produced or projecting at the base. The corolla 
consists of 5 irregular petals, the upper petal con- 
tinued backwards in the form of a spur. The anthers 
are connivent, and slighdy cohering. The capsule 
is conic, of 1 cell, spontaneously divisible into 3 
valves, the seeds adhering to the centre of the valves. 
The species are very naturally divisible into 2 sec- 
dons ; those which are stemless and produce their 
flowers immediately from the root ; and those which 
have stems and flowers in their axils or the junction 
of the leaf and stem. 



OF THfi CLASS PENTANDRIA. 75 

CHAPTER XVI. 

OF THE OTHER ORDERS OF THE CLASS PENTANDRU. 

We shall commence the second order of the fifth •• 
class by presenting you with the natural family of the 
Apocin££, so called from ^SpoeynuMj its type, known 
by the various names of Dog's-bane, Catch-fly, and 
Indian Hemp. Two species are with us cominon» 
upright, and somewhat branching, milky juiced plants, 
found in sandy fields, and amidst bushy open woods ; 
their stems are extremely tough, and aflbrd a durable 
flax or hemp, but in a quantity perhaps too small to 
deserve cultivaticm. The anthers of the flower, which 
are arrow-shaped, connive together into a cone, and 
firmly cohere to the columnar stigma about their mid- 
dle ; within, and below these anthers is situated the 
secreting nectariferous cavity. Flies attempting to rifle 
this reservoir, by insertmg the proboscis between the 
Interstices of the anthers, become cruelly imprisonedt 
and held till dead, by that organ of their nutrition, which, 
once exserted, and shifted a littie upwards, can then 
be no longer retracted \ and the poor insect, like Tan- 
talus, with plenty in view, but out of reach, perishes 
of want. That you may find this plant and its con- 
geners, attend to the following characters. They 
have a very small 5-cleft calyx ; a campanulate (white 
or rose-colored, veined) corolla, the border with 5 
short, spreading or revolute lobes; die anthers afe 
already described. There are also h glandular acute 
teeth, alternating with the stamens, ana opposite to the 
segments of the corolla. The species are very simi- 
lar, so that it is somewhat difficult to distinguish them 
from each other ; but with these specific characters we 
have not here room to interfere, and refer you rather 
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to the local or general floras or descriptions of plants, 
with which you are, probably, already proidded. 

The AscLEPiADEJE, nearly aUied to the preceding 
order, shall be our next natural family of the fifth 
class, and second order ; and here, if you examine 
closely, you will probably find a difficolQr in making 
out either what are the stamens or the pistils, so dif 
ferent is the arrangement and consistence of these 
parts in Asdepias, Swallow-wort, or Silk-weed, fit>m 
those of most other plants ; and we confess, that, but 
for their relation with the decidedly p«[itandrous Ap<h 
cynunij we should certainly place this genus in Gtnait- 
DRiA, its genuine artificial station. 

In this genus the caljrx is also very smaO, and 5- 

Earted ; the corolla rotate, 5-parted, and reflected 
ackwards from its first openmg. The next set of 
organs, which now present themsehes, are not the 
stamens, as usual ; you will, at .once, perceive that 
they are of the nature of an inner corolla. By Lin- 
nffius such processes were confounded with the neC'* 
tary, or secreting honeyed glands of flowers. I ventur- 
ed to give them the epithet of tq^anthUz^ inner scales 
or petals. In this genus, this process, connected be- 
low to the corolla, is divided mto 5 parts, each of 
which is hollow or ear-shaped, sending out from with- 
in its base a subulate or awl-shaped averted process, 
bent towards the summit of the stigma. The anthers 
are 5 crustaceous bodies, adhering about the mid- 
dle to the stigma, consisting of so many psurs of cells 
for the recepdon of the pollen, which is collected 
into five pairs of club-shaped, yellow, wax-like, soKd 
masses, suspended fi*om the 5 angles of the smnmit 
of the stigma ; each pair of these pollen masses has 
not, however, a corresponding set of antheroid cells 
fpr their reception, but each pair passes into the con- 
tiguous cavities of 2 pair of me receiving cells. But 
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one stigma also is viable, though beneath it will be 
found 2 genns united in a common base, which, at 
length, become 2 soft, conic capsules, called fMp' 
cles^ each of which, according to the nature, of that 
very simple pericarp, consists of only one cell and one 
valve folded together concavely, and opening length- 
wise by a suture. The seeds, flat, and imbricated or 
tiled oyer each other, and terminated by a coma or 
long silky crown, are attached to a depending furrow- 
ed receptacle, the coma heme the lunbilical cord or 
attaching string of the seed, and at length, its buoyant 
crown ready to waft or launch it in the air, and carry 
it almost to any distance, as a new germ of veg- 
letable colonization. The larger flowered species of 
Asclepias, such as the A» syriaca or Silk-weed, and 
A. ttwero3a or Butterfly-weed, act also as catch-flies, 
the insects getting entangled bv the feet in the thinks 
of the contiguous antheroid cells, and remain prisoners 
till they perish with hunger and fatigue. To suppose 
these plants peculiarly possessed of a carnivorous ap- 
petite, instead of a structure accidentally fatal to some 
insects, as in the case also of so many glutinous plants 
and flowers, is devoid of all evidence, and only one 
of those lAsupported interpretations of the operations 
of nature which would limit every idea to our con- 
tracted views of general utility. More than 20 spe- 
cies of Asclepias are indigenous to the United States. 
They have very generally a milky sap, which, like that 
of the Apocynum^ partakes, when inspissated, of the na^ 
ture of gum-elastic. Some of the species are among our 
most common productions, particularly the red-now- 
ered swamp species, A. incamaia, and the A. syriaca^ 
or common Silk-weed, growing so abundantly along 
the rich margins of streams. The silky down of the 
seed of this last species has been manufactured, and 
the fibres of the stem afford a durable flax. The A. 

7* 
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iuberosa of the sandy fields of the southern and mid- 
dle states bears, in August, a profusion of bright orange 
cobred flowers, ahemate leaves, tuberous roots, and 
is destitute of milky sap. 

In botanizing in the middle and southern states you 
will probably meet, occasionally, with foetid, twining 
plants producing umbels of brown or greenish flowers, 
hearty resembling those of Asdepiasj but without awns 
in the lepanthium or nectary ; these will belong, p£C>b« 
ably, to me genus ChnoMms or Cynandmm. They 
likewise ptoSduce follicles, and comose seeds, and 
strictly belong to the Asclepiadeje. 

Late in autumn, when few other flowers are ^sible, 

Jou will stiU meet in wet places with a set of very rich 
lue-flowered plants of a bitter taste, belonging to the 
second order of Pentandria, of the genus Ger^ 
tiana or Gentian, a bitter medicmal drug, and the 
type of a natural family of similar name. The calyx 
is 4 or 5-parted; the corolla partly campanukte, 
but tubular at the base, having a 4 or 5-cleit border, 
with its edge, in some species, fringed, and, though 
commonly expanding, sometimes almost shut up, as 
in our common Gr. saponaria^ where the corolla is so 
closed as to look like a barrel. The stamina are in- 
cluded or inclosed. The stigmas 2. The capsule l- 
celled, 2-valved, containing very many minute seeds 
attached to 2 longitudinal receptacles. 

To the same natural family Gentianje, but with- 
out much reason placed in the first order of Pentan- 
dria, appertains the American Centaury {Sabbatia)^ 
the common and beautiful ornament of our open, 
swampy, natural meadows and saline marshes, with 
pink red or white flowers, having a particolored star 
in the centre. According to the species, the ealyx 
as well as the corolla is 5 to 12-parted, the latter 
quite open or rotate, and so readUy distinguished 
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from the tubular caropanukte corolla of the Gentian. 
There are also two q>irally twisted stigmas, and the 
anthers themselves are, at length, revolute. The 
capsule, as in Gentian, 1-celled and 2-valved. All 
these plants have the medicinal bitter resin of the 
Grentian, grow low, have opposite, entire smooth leaves, 
and flowers in terminal or flat clusters or corymbs. 

The UmbeUiferaus plants, of which we have else- 
where already spoken, find place also in the second 
order of this ajrtificial class. There is a difficulty 
m distinguishing the genera m this tribe, common, 
more or less, to every very natural group, for the 
numerous links which connect the whole order so 
closely together, at the same time dimim'sh the minor 
distinctions of die genera. In the Umbellitsjue, 
80 intimate is this general resemblance, that but little 
remains for generic distinction, save the form of the 
pericarp, which is, indeed, very distinct in many 
genera; as, for example, it is round, flattened, and 
nearly naked in the Parsnip : of an obbng, round* 
ish form, with five ribs, armed with prickles in the 
Carrot (Daueus) : ovate and solid (or not coated), 
with 5 ribs, at first crenulate or waved, in the 
Hemlock {Conium) : the firuit narrow, p3rramidal, 
rostrate, and sharply 5-ridged in the Myrrhis (or 
American Chervil) : the umbel simple, and die 
leaves undivided in Hydrocotyle, Water-rot, or Marsh 
Pennywort,* and the fruit roundish, but compressed 
in a reverse sense with diat of the Parsnip, and each 
seed backed with three ribs. In the Sanicle (tSflmJ- 
ctda) the umbel is also nearly simple, the now^:^ 
crowded, and of di&rent sexes, with a disdnct 5» 
parted calyx, which is persistent, and an oblong, 

* So caHed, in allusion to the round peltate foim of the leaves 
in many of tlie common species. 
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solid, unribbed fruit, closely armed with hooked 
bristles. In the Eryngium, or Sea-holly, generally 
spiny plants, with blue flowers and bractes, the flow- 
ers grow in dense, roundish heads, upon a chaflT-bear- 
ing receptacle, and have a many-leaved, more or less 
spiny, involucrum. 

And though the mutual distinctions which mark 
the genera are not all so obvious as those above se- 
lected, a due attention to the flxed characters of the 
fruit, taken sometimes in conjunction with the involu- 
crum, and other lesser traits, will, on the whole, prove 
suflicient to remove ambiguity, and bring you suffi- 
ciently acquainted with this remarkable tribe of plants, 
of which so many are poisons to men and cattle, and 
so few are either useful or ornamental. Among those 
which we cultivate, are the Parsley and Cellery, 
Carrot, Parsnip, Skerret, Caraway, Coriander, Fen- 
nel, and Chervil (Scandix certfoKum). The Earth- 
nut {Bunias buloacastanum) of Europe, though not 
cultivated, is often eaten by children, and may be 
considered harmless. The large tuberous roots of the 
Arecacha^ an umbelliferous plant of South America, 
belonging to the genus Coniumy or Hemlock, are also 
eaten, and esteemed as but little inferior, either in 
quantity or quali^, to the common Potatoe. From 
die F&rvla ^scffcetida of Persia, is obtamed the gum 
and drug of that name. The Lovage and Angelica 
were formerly in repute as domestic medicines. 

To the third order of Pentandria belongs the 
Elder (Sambucus)^ having the flowers disposed in that 
kind of flat cluster, termed a cyme. The calyx is 
minute, and 6-cleft. The corolla nearly rotate, 5- 
cleft. Stigmas minute; the berry globular, 1 -celled, 
and 3-seeded. 

The Viburnum^ also appertaining to the Caprifo- 
liiA tribe, differs from the Elder in bearing, for its 
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3 stigmas, an oblong berr^, or rather drupe, in 
many of the species containmg only 1 seeo. In 
the V ibumum shrubs, too, the leaves, though some- 
times lobed, as in the Cranberry-tree {V. oxycoccua)^ 
are never compounded, as m the Eider. Among the 
foreign species of this genus, best known to us, is the 
ea^ flowering LaurtisHnus. 

The Sumach, or Rhus, of the Terebintacub, 
though placed here, has many species with dioicous 
flowers. They are all shrubs, or small trees, many 
with a milky sap, and some with an aromatic odor ; 
they have temate or pinnated leaves ; inconspicuous 
greenish flowers, in terminal conic clusters. The 
flowers are inferior, with a d-parted calyx. 5 pe- 
tals; a small, dryish, and flattish benj, often red, 
and then acid, or white and poisonous, mcluding one 
hardish seed, or nut. The most common, creeping, 
and scandent kind, called Poison-vine, has temate, 
entire, or coarsely-toothed leaves, and clusters of 
whitish berries. This species is, however, less ven- 
omous than the Poison-ash, or Dogwood of New 
England {R. vemix\ which grows always in dark 
swamps, is very smooth, with pinnate leaves in many 
pairs, and naked, reddish petioles, the leaflets oval, 
entire, and acuminated, the panicle loose, the flowers 
dioicous, and the berries nearly white. 

To Pentanoria tetragtnia, but to no certain 
natural order, without it may be considered as an 
order as well as genus apart, belongs the Pamauiaf 
or Grass of Parnassus. Their white, solitary, beau- 
tifully veined flowers may be observed in August and 
September in considerable abundance, in die low, 
marshy meadows of the New England states and 
Canada, but chiefly in mountain meadows, and near 
boggy springs in the southern states. Each stem is 
embraced by a single leaf below its middle, and pro- 
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duces only a single flower with the aspect of a Ra- 
nunculusj or Butter-cup. ' The calyx is 5-|^Lrt€fd 
and persistent. The petals 5, and inferior. There 
are 5 cordate lepanthia or nectaries, arising from 
the claws of the petals, each edged with a variable 
number of hairs terminated by globular glands. Stig- 
mas 4. Capsule 1-celled, 4-valved, the valves 
bearing imperfect partitions in the middle. The seeds, 
with a membranaceous margin. There appears to 
be some affinity betwixt thi^ genus and Fassiflora, 
but the seeds and lepanthia "Bre still very different, 
and would not justify its situation in the same natural 
family. 

In the 5th order, of the 5th class, you will find 
the Flax {lAnum) of the natural family LiNEic, itself 
the type. The calyx is deeply 5-parted and per- 
sistent. Petals 5, unguiculate. The filaments of 
the stamina are unitea at the base. The capsule 
superior, nearly globular, lO-valved, and 10-celled. 
A single ovate, compressed seed in each cell. The 
flowers are either blue or yellow, and some of the 
species affi)rd those conical fibres, which we call 
Flax. In nearly all the species, the leaves are nar- 
row, alternate, and entire. The Virginian species 
(£i. virginianum), a pretty commcm perennial, m die 
middle states, has small, yellow, remotely situated 
flowers. The perennial Flax of Europe {Linum 
perenne)^ with blue flowers, like the cultivated species, 
is met with on the banks of the Missouri. 

The Arcdia (two of the native species called Spike- 
nard and Angelica-tree), of the natural order Arali£, 
nearly allied to the umbelliferous tribe, belongs also 
to the 5th or<]er of this class. They are either low 
or stout herbs or shrubs ; the Jl. spinosa becomes 
almost a tree, and has its stem and branches covered 
with sharp thorns. The flowers, small and white, 
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are disposed in numerous white umbels. The calyx 
is 5-toothed, and superior ; the petals 5. The stig- 
mas partly ^obose. The fruit a d-celled, 5-seed^ 
benry. 

To the smgular classification of Pentandria po- 
LYGYNiA is referred the Xanthorhiza, or Yellow Root 
of the mountains of Carolina. But as it belongs to 
the natural order Ranunculacejb, we may properly 
consider it as a plant of an Irregular number oi sta- 
mens, and related to Poltandria. It is a yery low 
running undershrub, with a yellow root, occasionally 
used in dying, having bipinnate. Parsley-looking 
leaves, and brown, small flowers, disposed in com- 
pound racemes. There is no calyx ; 5 petals ; and 
5 obovate, pedicellate lepanthia, or petaloid nectaries. 
Each flower is succeeded by from 5 to 8, 1 -seeded, 
half 2-valyed capsules. 



CHAPTER XVn. 

THE CLASS HEXANDRIA. 

In this artificial class will be found a very natural, 
though varied assemblage of plants, of which some 
are closely related to others of the third class, the 
numbers 3 and 6 having a symmetrical ratio to each 
other, and are indicative of one of those grand 
distinctions in the vegetable kingdom, which separate 
them into primary or principal divisions ; most of the 
plants of Hexandria, with the excepdon of a few 
shrubs, appertaining to the great manaeotyledonom 
class of the natural method. 

With the liliaceous tribe you are already generally 
acquainted. The Lily itself presents two sections in 
the form of the corolla, which is composed of 6 
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petals inclining to the campanulate form, and without 
calyx, the 3 outer petab seeniing to answer that 
purpose, the 3 inner are marked with a kmeitudi* 
nal channelled line> the base of which is nectari^rous. 
In the common orange, white, and Philadelphian 
Lily the corolla forms an erect cup ; bq) in the Marta* 
gon. Tiger, Canadian, and Superb Lily {L» super^ 
6tim), the petals are so reflected, as to put on al- 
most the appearance of a turban. The stamina are 
shorter than the style, and the sdgma entire. The 
capsule is superior, and 3-sided, with 3 cells and 3 
valves, the viJves connected, even after opening, by 
cancellate or crossing hairs. The seeds are flat and 
triangular, arranged in 6 rows. The United States 
aflbrds five or six species of this splendid genus. 
They generally aflTect low and rich meadows, or fer- 
tile shady woods, and thickets. 

The Tulip differs chiefly from the Lily in the absence 
of a style, the triangular germ being crowned only by 
a trifid stigma. The corolla is bell-shaped, when open 
like a Lily, but has none of the nectariferous grooves, 
and is always more swelled or ventricose towards 
the base ; 1 or 2 embracing lanceolate leaves, too, 
with but a single flower on a stem, and that extremely 
subject to variation by culture, at once distinguish the 
Tulip fix)m the Lily. There are several species of 
this vernal queen of flowers and favorite of the florists, 
of which the Yellow European {Tidwa sylvestrUf 
Eng. Bot. t. 63,) and Van Thol or T. suaveohru^ 
are sensibly fragrant. But the later flowering, and 
more splendid species, T, gesneriana^ is the most re- 
markable 6>r the variety and beauty of its colors. 
This particolored hue, brought to such perfection in 
Holland, is, however, natural to this species, in a 
lesser degree, even in its native plains of the East. 

Somewhat related to the Tulip, in general, aspect^ 



CLASS HEXANDRIA. 85 

is the genus Erytkroniunij or Dog's-tooth Violet, die 
latter appellation seemingly derived from the oblong 
and slender form of the bulb, somewhat resembling the 
canine tooth. The corolla is of 6 petals, and partf 
ly campanulate, but the petals are reflected, as in the 
Martagon Lily, though only during the shining of the 
sun. The interior petals have a tooth-like, thickisb 
process, on either siae, near their base, and a honeyed 
pore. The style is club-shaped, and the sdgma 
entire, or 3-cleft. The capsule is superior, partly 
stipitate or pedicellate ; and tne seeds, instead of tri- 
angular, are ovate. They are all early vernal plants. 
We have two or three species, the most common, with 
yellow flowers (E. americanum^ Curt. Mag. t. 1113), 
appearing in moist and shady places, amidst thickets, 
growing together in extensive clusters, though but few 
bulbs flowering at a time, and those that do, sending 
up 2 lanceolate, brown, blotched leaves, and a low 
scape with a single nodding flower. The root is a 
brown, smallish bulb, not unlike that of a Tulip. 

In similar situations with the last plant, and flower- 
ing nearly about the same early period, you will find 
frequently some species of the genus Uvtdaria, which 
might, from its aspect, be called Bellwort ; a plant, 
also, of the Liliace^ order. The inferior corolla 
consists of 6 erect petals, with a nectariferous cavity 
at the base of each. The filaments are very short 
and adnate, or inseparably adherent to the anthers ; 
the stigma reflected. The capsule about as abroad 
as long, triangular, 3-celled, 3-valved, each valve 
with a central dissepiment. The seeds are numerous 
and partly globular, with an arillus or process at tb% 
scar or hilum. They are all low growing, fleshy, 
fibrous-rooted plants, with elegantly forked, though 
not much divided, stems, having alternate, oval, or 
elliptic leaves, and smallish yellow, not well opened, 

8 
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pendulous flowers. The U. perfoUqM^ a rather com* 
mon plant, has the elliptic obtuse leaves perfofiate^ or 
as if bored through for the passage of the stem; 
the corolla campanulate, granular and scabrous with- 
in, and the anthers awned. In the U. grandifiora^ 
so common in western Pennsylvania, the leaves are 
also perfoliate, but tlie petals smooth within, and the 
anthers bluntly termmated ; the flower is also con- 
dderably larger. There are likewise S other species 
with which your Floras or systematic books will 
readily bring you acquainted. 

In Asparagus J by some assumed as the type of a 
natural order of the same name, the corolla is inferior 
and 6-parted. The style very short, with 3 stigmas ; 
and the berry 3-celled, with 2 roundish seeds in eadh 
cell. 

In CanvaUariaf Solomon's Seal, and Lily of the 
Valley, which takes its place among the Liliace^, 
the corolla is inferior and 6-cleft ; the berry globu- 
lar, spotted, and 3^eUed. The genus is now divided 
into several sections, or rather distinct genera or 
natural groups. In the C bifolia^ the corolla lacks a 
third part of its organs, and is consequently only 4- 
parted, with the border spreading; the stamens only 4; 
and the berry 2, instead of 3-celled. The flowers 
are white and small, in a terminal raceme, and the 
very low stem furnished with 2 alternate cordate 
leaves. This plant grows in clusters in shady woods, 
and flowers in May and June. Here, as in many 
other instances of well known analogy, we have an 
example of the natural composition of flowers, formed 
of so many concomitant parts linked together by per- 
petual ingraftment, so as to form but one compound 
mdividuaJ. 

In the next section, Smilacina^ the corolla is per- 
fect, or 6-parted, and spreading ; with the filaments 
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divergent, and s^ttached to the base of the segments 
of the corolla. The most common species is the 
C racemosaj rather a large plant, with broad, plaited, 
or strongly nerved, sessile, pubescent leaves, and 
paniculated or compounded racemes of greenish white 
Bowers. This species flowers about June. 

The next section, or genus, is the Polygonatum, 
or true Sotemon's Seal, which has a 6-cleft, cylindric, 
unexpanding corolla ; and the filaments attached to 
the upper part of the tube ; the berry perfect or 3- 
celled, the cells 2-seeded. These plants liave the 
leaves permanently inclined to 2 sides of the stem ; 
and the flowers, 2 or more together, growing nearly 
all the way up the stem in the axil of the leaves. 
The flowers are greenish white, and appear about 
June or July. The shoots of the large species, 
C. mtdtijloraj are sometimes eaten as Asparagus. 

The earliest harbinger of spring in Europe and the 
United States,^ is the Snowdrop, or GaUmthus nt- 
voZw, belonging also to this showy class of flowers, so 
finely described by Mrs. Barbauld. 

As nature's breath, by some transforming pow'r» 
Had chang'd an icicle into a flow'r. — 
Its name and hue the scei^tless plant retains. 
And winter lingers in its icy veins. 

It begins often to grow beneath the snow, at a tem- 
perature scarcely removed from the freezing point, 
and flourishes alone, wMle all other plants lie dormant. 
The French, in allusion to thb remarkable precocity 
of appearance, term it expressively ^^ perce-neige. 

* The small, but elegant flowered, umbelliferous plant, whidh 
I hence named Erigema (or harbinger of spiine), is about as early 
as the Snowdrop, flowering in the shady woods of Pennsylvani; 
and Ohio from the 12th to the 20th of March. 
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Each plant consists of a bulb sending up 2 narrow 
or linear leaves, from the centre of which arises a 
scape, terminating in a spathe or sheath, answering 
the protecting purpose of a calyx. The corolla 
white, tipped with green, hangs pendulous or droop*- 
ing, and is situated superiorly with regard to the germ ; 
it consists of 6 petals in 2 ranges, but of 2 di&rent 
forms, the 3 inner being one half shorter than the 
3 outer, and notched or emarginate at their ex- 
tremities. The Snowdrop is a native of the shady 
woods and meadows of the south of Europe. 

The Daffi)dil, or J^ardssus^ is the next early 
flower of this class, which presents itself for our 
inspection in almost every garden, but bdng cultivated 
for dbow rather than science, the double land is gen- 
ertDjr preferred, from which the young botanist can 
learn nothing of the genus or true character of the 
flower, the stamina and pistillum, in this case, being 
transformed, as in other double flowers, into a mul- 
tiplicity of irregular petals. In this transformation, the 
filaments of the stamens are enlarged .into an addition- 
al set of inner petals, and the anthers are destroyed ; 
but, as in the common double Da^dil, there are 
many more than 6 additional petals, and no pistillum, 
it appears that the latter organ is, in fact, changed 
into the monstrous and infertile rudiments of one or 
more additional flowers. This is very obviously the 
case in some double Roses, double Wall-flowers, and 
Stocks, which often present a later flower, or even 
flower branch, coming out from the centre of a former 
withered one. The Daflfodil, in its natural simple 
form, unaltered by the luxuriance of the soil, presents 
.from the bosom of a preceding spathe or cha% 
sheath, one or more flowers, consisting of a superior 
corolla of 6 equal petals or parts, and within them 
an interior, funnel-shaped lepanthium, or, nectary of a 
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single piece, within which are the stamens. The 
Polyanikus JSTarcissus (JV*. tazeita), and the Jonquil 
(JV*. jonquUla), so called from its rush-like, narrow 
leaves, are remarkably fragrant, and bear forcing, or 
bringing early into flower, in Water-glasses, in the 
ordinary temperature of a dwelling-room. 

The Jigavt or American Aloe, referred to the 
Brom£li£ or natural order of the Pine Apple, is a 
very remarkable genus, of which there is one species 
growing native in Virginia and the southern' states. 
The corolla, of a greenish color, is superior, erect and 
tubular, or funnel-form. The stamina are erect, and 
extend beyond the corolla. The capsule is blundy 
triangular and many-seeded. The tardy flowering 
species, A. americana, of Mexico, which in cold .cli- 
mates has been cultivated near a century before flow- 
ering, arrives at this state in 6 or 7 years in its native 
climate, and in the warmth of Sicily. Before this pe- 
riod the plant presents nothing but a perpetually un- 
folding cone of long, rather narrow, but thick and 
fleshy leaves, pointed, and beset on their margins with 
strong thorns. Before flowering, this cone and cluster 
of leaves attains an enormous bulk and developement, 
at length, it swells more than usual, the circulation of 
the sap in the outer leaves becomes visibly retarded, 
and they put on a shrivelled aspect. At diis period, 
the Mexicans who cultivate this plant which they call 
maguiy tap it for the juice with which it now abounds, 
and many gallons of sap continue for a time to exude 
from this vegetable fountain. From this liquor, when 
fermented, is distilled the common spirit drank through- 
out that country, and when the plant is finally exhaust- 
ed, its tenaceous and^bundant fibres a^rd a durable 
hemp or flax. If suflTered to flower, it sends up a 
central scapus 18 to 30 feet high, resembling a huge 
chandelier with numerous clustered branches, bearing 

8* 
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several tbousafids of elegant but not showy, greenish 
yeUow flowers, from which slowly drops a sfaK>wer of 
honey. With the flowering the energies of the plant 
become exhausted, and it then perishes, however 
long it may have previously existed, but at the same 
time it sends up from the root numerous ofTsets for 
tbepurpose of viviparous propagation. 

The Tradescantiay or Spider-wort, of the natural 
family Commelineje, is a remarkable grass-like look- 
ing plant, with fugaceous delicate flowers, coming out 
in long succession so as to form an umbel, from a ter- 
minal sheathing leaf. In the common Virginian spe- 
cies (T. virginica)f they are of a rich blue, and occa- 
sionally white. In this plant there is a green 3-leaved 
calyx, but consequently only 3 petals. The filaments 
are remarkably downy, and the hairs of which it con- 
sists, when seen through a lens, are jointed like a neck- 
lace. The capsule is superior, 3-celled, and many- 
seeded. 

To a very different grand division of the vegetable 
kingdom, the Dicotyledones, belongs the genus 
Berberis of Hexandria, the type of a peculiar natural 
order, the Bekberideje. These are shrubs, com- 
monly armed with trifid thorns, having yellow wood, 
^temate acid leaves, edged with bristles: axillary 
racemes or corymbs of yellow flowers, succeeded by 
acid, oblong, 1-celled, 2 to 4-seeded berries. The 
calyx is yellow like the corolla, of 6 leaves. The 
petals are also 6, with two glutinous glands situated 
on each claw. There is no style, and an umbilicate 
stigma. The stamens of the Barberry are remarka- 
ble for their irritability ; they recline upon the petals, 
but on touching the base of the filaments by a pin or 
straw they instantly start forward to the stigma, and 
this experiment may be repeated upon the same 
flower. 
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The Rice, Oryza saiiva^ belongs, in reality, to the 
grasses, of which it has all the structure, diflbring 
chiefly from other genera, and particularly Leersia, 
in having a double number of stamens ; ana is remark- 
able in this class, as belonging to the second order. 
This useful annual is still found, apparently, wild in 
some parts of India, probably its native country ; it 
prefers wet situations, bears a terminal heavy yellow 
panicle, or cluster of grain, each of which is inclosed 
in a persistent, ri^d, ribbed husk, either naked or ter- 
minated by a long awn. The calyx glume is very 
small. No plant in the world affords such general 
sustenance as Rice. It is tlie prevailing grain of Asia, 
Africa, and the warmer parts of America, and export- 
ed into every part of Europe. It has a remarkable 
native substitute in the Zvania^ or Wild Rice of the 
United States, which also belongs to Moncecia Hex- 
ANDRiA, and will be noticed hereafter. 

In Trigynia we find Rumex, the genus of the 
Dock and Sorrel, of the natural order Folygoneje. 
The perianth or calyx consists of 6 green leaves with- 
out any corolla. The fruit" is a triquetrous nut like 
the seed of buck-wheat, covered by the 2 interior 
valve-like leaves of the persisting calyx. The stigma 
is many-cleft. The species ai*e numerous and un- 
sightly, one of the most common, indeed troublesome 
species throughout the United States, is the Rumex 
acetosella or common Sheep Sor*el, which has leaves 
formed like the head of a halbert, or hastate. 

One of our more curious vernal flowers is the 
Trillium^ so called from the prevalence of the number 
3 in all the parts of the fructification. It is, in fact, 
the European Herb Paris, lacking a fourth part 
throughout its structure, for in that, the number 4 pre- 
vails with the same regularity as the ternate quantity 
in our plant. Clusters of these remarkable plants are 
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not unfrequently met with in all our shady woods, 
in flower about the month of May. They have ab- 
rupt or praemorse, tuberous, perennial roots ; and each 
plant consists of a low, undivided stem, bearing at its 
summit 3 broad leaves, from the centre of which arises 
a single sessile or pedunculated flower of a white 
or brown color, consisting of a 3-leaved cdlyx ; 3 pe- 
tals; a sessile, trifid stigma; a superior berry of 3 
cells, each cell containing many seeds. This genus, 
with the exception of one Siberian species, is exclu- 
sively North American. 

Considerably related to the preceding genus is the 
Cryromiay or Indian Cucumber, which is found also in 
moist or rich shady woods, in flower about June. 
The roots are white, oblong tubers, tapering at the 
extremity, and not unpalatable to the taste, having 
been once collected for food by the original natives. 
The stem is about a foot high, or little more, and un- 
divided, about the middle sending off a whorl or circle 
of entire lanceolate leaves ; above these appears a ring 
of 3 other leaves, surmounted by several small green- 
ish-yellow pedunculated flowers, each consistmg of a 
6-parted, revolute corolla, and no calyx. The fila- 
ments and their anthers distinct ; no style ; but 3 long, 
brownish filiform and divaricate stigmas, united at the 
base. The berrj' 3-celled, the cells each 6 or 6 seed- 
ed ; the seeds 3-sided and compressed. Of this 
genus, allied considerably to the preceding, there is 
but a single species peculiar to North America. It 
was formerly referred to the genus Medeola, which 
produces a 3-seeded berry, and is peculiar to the 
Cape of Good Hope. 

To the 4th order of this class, or Tetragynia, is 
referred a very singular, almost aquatic plant of the 
middle and southern states, called Saururus, ^^ich is 
translated lAzard^s-taU^ in allusion to the appearance 
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of the spike. It evidently beloDgs to the same natural 
family as the Pepper-plant (Piper). The roots pos- 
sess, indeed, a racey aroma and taste, and the whole 
aspect of the plant is that of some species of Pep- 
per. They grow in considerable clusters, as the root 
runs, and sends up at short intervals, sparingly forked 
stems about 18 inches or 2 feet high, clothed not very 
thickly, with alternate, petiolate, heart-shaped, point- 
ed, entire leaves. The narrow and crowded spikes 
of white flowers terminate the branches, and are from 
3 to 6 inches long, gracefully nodding towards the 
extrenuty, and hence the specific name of cemutis ap- 
plied unnecessaj^, to this only species of its genusi 
by Linnaeus. , Tjie rachis, as well as flowers, are 
equally yelloinsh white, and the flowers from their 
crowded position, irregularity in their number of parts, 
and imperfection or abridgment of structure, are not 
very well calculated for the study of an entire novice 
m botany. AU of flower that will be found, is a sinde 
scale subtending its cluster of stamens, of which me 
aatfaers and filaments are adnate, or form but one 
condnoous body. The capsules, commonly 4 in num- 
ber, are small, and each contains 1, or rarely 2 seeds. 
Jtlisma^ or Water Plantain, holds, at the end of the 
6th class, precisely the same relative situation as Xar^ 
tharhiza did in the 5th, namely, the order Poltgy- 
NiA, and though now made the type of a natural or- 
der apart, Alismaceje, it scarcely difiers from the 
Ranunculace^, to wWch that genus of the 5th class 
is referred. The Alismas are aquatic plants, with 
nerved, ovate, or pardy heart-shaped leaves, bearing 
perfect small flowers, in a very compound ternatelj 
verticillated panicle. In the perfect character of their 
flowers, and the small and definite number of their 
stamens, they differ from the Sagitaria or Arrow-leaf. 
As in ihat genus, Alisma has a calyx of 4 leaves, 3 
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petals, and a cluster of minute carpels or capsules, 
each containing 1 seed, but never spontaneously open- 
ing. The flowers appear from July to August. 



CHAPTER XVm. 

THE CLASSES HEPTANDRIA, OCTANDRIA, ENNEAN- 

DRIA, AND DECANDRIA. 

Scarcely any plant but the Septas of the Cape of 
Good Hope a^rds a genuine example of the 7th 
class. The THcntoZw, or Chickweed Wintej^reen, 
common to Europe and Nortli America, though some- 
times presenting 7 parts in the flower, for wMch rea- 
son it has been here classed, very common^ shows a 
division of 6 or 8 parts in the flower. The American 
species, having narrower and longer leaves than that 
of Europe, is not uncommon in the shady woods of 
the northern states, near the roots of trees. It floweris 
about May and June, has a fleshy fibrous root, and 
most part of the plant an acid taste. The stem is 
scarce a span high, unbranched, and terminated by a 
tuft of lanceolate, acuminated leaves. From the bosom 
of these arise several filiform peduncles, terminated by 
elegant smaD, white, flat, stellated flowers, with 6, 7, 
or sometimes 8 acuminated parts. The leaves of the 
calyx and stamens bear the same number, and are 
equally various. The berry is juiceless, and appears 
shrunk, consisting of 1 cell with many seeds. It is re- 
ferred to the natural order Primulace^, but has no 
very obvious affinity with the type of that order. 

The JEscvlusj or Horse-chesnut of Asia, has a better 
claim to be classed here, than most of the American 
species of that genus. In both, the calyx is one-leaf- 
ed, 4 or 5-toothed, and ventricose or swelled. The 
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corolla, in the Asiatic plant, has 5 unequal, pubescent 
petals inserted upon the calyx : but in the American 
?ecies oriPavias!;nly 4. lie 'capsule, either smood, 
or prickly, has 3 cells, and each cell one seed, though 
2 out of uie 3 are commonly abortive. The seeds re- 
semble Chesnuts, but are rounder and bitter. On the 
Ohio they are said to have been employed successfully 
as a fish poison, and the farina has been made into 
starch. They are all trees, or large shrubs with digi- 
tate leaves, bearing flowers in compound thyrsoid ra- 
cemes. In most of the Pavias the number of stamens 
fall short of 7, and in the Asiatic species they proba- 
bly often exceed that number. Indeed 5 or 10 sta- 
mens is the natural number that might be expected 
from the rest of the conformation of the flower. 

In the Befaria of Florida, for want of a more de- 
finite class, placed in Polyandria, there prevails a 
very curious combination of sepUmal parts. The ca- 
lyx is 7-cleft ; the corolla of 7 petals ; 14 stamens ; 
and a capsule of 7 cells, with many seeds. But in 
this instance, as well as the Sepias^ and the exact 12 
stamened •^arunt,whichhasnotthe irregularity of num- 
ber characteristic either of Dodecandria, Polyandria, 
or Icosandria, it seems quite unnecessary to create fin* 
them distinct classes on characters which ought to be 
merely generic. 

OCTANDRIA. 

This class is by no means an extensive one, and 
several of its genera are allied closely to others which 
find place in Decandria. 4l^ong these may be 
mentioned Rheacia of the natural order Melastoma- 
CEJB, its type, Mdastoma^ being Decandrous. Most of 
these plants flowering about midsummer, affect wet 
places, as the grassy margins of boggy ponds and 
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swamps. They are herbs, branching only to flower^ 
with opposite, rough-haired, entire, strongly nerved 
leaves, and flowers in c}anes ; ^th rather tNrilliant red, 
but fugaceoiTS petals. The calyx is urceolate or urn- 
shaped, with a 4 or d-cleft border. The petals 4, in- 
serted near the summit of the calyx. The anthers are 
mcurabent or reclined, attached to the filaments be- 
hind, and naked at the base, opening below. The 
capsule 4-ceUed, and free in die enlarged base of the 
caljrx. The receptacle crescent-shaped, and pedicel- 
late. The seeds small, and numerous. 

The (Enotherttf or Tree-primrose, of the natural or- 
der Onagrarije, is a genus peculiar to America, of 
which there are many splendid and curious species in 
the remote western states and territories of the United 
States. Their flowers are commonly yellow or white, 
and all of them vespertine, or opening in the evening 
after sunset. They will be easily known by their 
very constant generic character, which consists in a 
tubular 4-cleft calyx ; the segments, though deflected 
and deciduous, constantly adhere at the points. The 
petals are 4, and generally large. The stigma 4-cleft ; 
capsule 4-celled, 4-valved. The seeds naked, afiixed 
to a central, 4-sided receptacle. 

From this genus Gaura is to be distinguished by 
having commonly 4 ascending petals, and a quadran- 
gular, 1 or few-seeded nut ; and Epilobium or Wil- 
low-herb bears commonly red flowers, and has the pe- 
culiarity of producing downy tufted or comose seeds. 

The Oxycoccus, or Cranberry, of the order Vacci- 
NEiE, differs principally from the genus T^accinium in 
the deduction of a 5#i part of the organs of the flow- 
er having a superior calyx of 4 teeth ; a corolla with 
only 4 parts, the segments linear and revolute. The 
anthers are connivent into a cone, so long as to appear 
tubular, and 2-parted, emitting the pollen from the 
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extremity only, as is the manner of the natural order 
te which it belongs. The berry is red and acid, con- 
taining many seeds. The O. macrocarpus^ or large- 
fruited American Cranberry compared with that of 
Europe, is common in all our mossy bogs. It has 
trailing wiry branches; and creeping roots ; the leaves 
evergreen, about the size of Thyme, and somewhat 
tISckly scattered. The European species (O. vul^ 
garis) is distinguishable from the American, chiefly by 
having the edges of the leaves turned down ; it is also, 
a smaller plant, with the berries commonly spotted 
profusely with brown. 

The Dirca, or Leatherwood, the only North Amer- 
ican plant belonging to the natural- order Thtmeleje^ 
is a singular looking, smooth barked, much branched^ 
low shrub, not very uncommon in some of our swampy 
forests, where it flowers as early as April, and that too, 
like the Mezereon of the same natural family, before 
the expansion of the leaves. The flowers are small 
and yellowish, coming out by 3's ; they have no ca- 
lyx, and consist of a tubular corolla, with scarcely any 
thing like a distinct border. The stamina are une- 
qual, and exserted. The berry contains a single seed. 
The bark of this shrub is so tenaceous, that it is easier 
to tear offa branch down to the root than from the stem. 

The Daphne, of which the Mezereon is a common 
species, differs from the preceding genus in having a 
funnel-shaped corolla inclosing the stamens, with the 
border cut into 4 distinct segments ; but there is, as 
in Uirca, no calyx, and a 1 -seeded berry. The flow- 
ers, which thickly clothe the branches before the ex- 
pansion of the leaves, are also fragrant, of a red color, 
and come out by clusters in 3's. This plant is ex- 
tremely hot and caustic to the taste, particularly the 
bark of the root, and the berries. Some of the other 
species are evergreens, and commonly cultivated for 

9 
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the beauty and fragrance of their early flowers^ 
None of the species are natives of America; bat 
the THrca, of which there is but one species, is ex- 
clusively so. 

The Tropteolum^ Indian Cress, or J^Tastwrtium^ re^ 
ferred also to the 8tb class, deserves particular attenticm 
from the incongruity of its parts with the allied num- 
ber of its stamens ; as it has an inferior caly& of one 
piece, but divided into 5, mstead of 4 segments, and 
terminated behind in a spur ; the corolla has likewise 
5 unequal yellow petals finely pencilled vrith orange. 
The fruit is 3 seeds, coated with a wrinkled mtegu- 
ment ; these, from a similar warmth of taste and fla- 
vor, have given to the plant the appellation of Cress, 
and aVe employed for pickles. From the number of 
parts in the flower we should naturally expect 10 sta- 
mens, and, in fact, the rudiment or filament of a ninth 
is not uncommon. From the inequality in the length 
and situation of the stamens which are^ fully develop- 
ed, as in the genus Cassia, it is pretty obvious that a 
5th part are deducted by abortion. These plants, 
origmally from Peru, are now become common annu- 
als, though rendered perennial by protection from 
frost. They bear many long trailing tender branches, 
vrith alternate, roundish, target-shaped, or peltate 
leaves, so formed in consequence of having the petiole 
attached below the margin of the disk of the leaf, and 
in this instance nearly in the centre. 

The genus Polygonum^ which includes the Buck- 
wheat plant and some of our most common weeds, such 
as the Knotgrass, belongs pretty generally to the 3d or- 
der of our 8th class, and is itself the type of the very na- 
tural order Polygoneje. In this genus, we again find 
the incongruity of a 6-parted petaloid, inferior perianth, 
instead of a division into 4, to agree with the assumed 
number of 8 stamens. The fruit is, as in Buckwheat, 



CLASS fiNN£ANDRIA. 99 

a 1-seeded, and mostly, angular nut. The stamens, 
however, according to the ^cies, are either 5, Q, 7, 
or 8. In the P, virgimanum^ indeed, the flowers are 
only 4-cleft, have but 5 stamens, and 2 styles. But 
what the nature and extent of abortion is in this ge- 
nus is not quite so certain as in TrojuEolumy for in our 
next genus, of this same natural order Polygonea, 
belonging to 

ENNEANDRIA 

Rheum^ or Rhubarb, and also of the 3d artificial 
order tkigynia, the perianth, for there is but the one 
floral envelope, is divided into 6 divisions, with the 9 
stamens disposed in 2 series, of 6 and 3. The fruit 
is, also, a triangular, thin nut, with winged margins. 
In all the species, the leaves, resembling those of the 
Dock, are very large and heart-shaped, and the thick 
petioles of one species {R. rhaponticum) are ccmi- 
monly cultivated lor pies. The Rheum pcdmatum^ 
or medicinal Rhubarb, has scarcely any thing of an 
acid taste, and palmated or 5-pointed leaves. Nearly 
allied to this genus is the 

Erioeonum of the southern and western states, as 
far as the Rocky Mountains. These have all small, 
downy, oblong leaves, in radical clusters, or whorls ; 
and the flowers whitish or yellow, disposed in umbels, 
each partial cluster is surrounded by an inversely 
conic cup, or involucrum. The flowers themselves 
are those of Rhubarb, but downy, being 6-parted, 
the stamens also 9 ; but the triangular seed or nut, 
like that of Buckwheat, though narrower, is destitute 
of the winged margins the seeds of the Rhubarb. 

Another remarkable genus of shrubs and trees be- 
longing to the 9th class is Laurusy having mostly a 
6-parted calyx ; a nectary consisting of 3 glands sur- 
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rounding the germ, each of them sending out 2 
bristles. The stamina 12, 6 of them interior, and 3 
of them sterile, bearing glands. Most of the United 
States species are dioicous or polygamous, have a 6* 
parted calyx, and no nectary ; 9 lertile stamens, the 
anthers mostly 4-celled, the 6 exterior naked ; the 3 
interior augmented by 6 bfertile ones, bearing glands 
instead of anthers. The berry is 1 -seeded; and in 
these the leaves are deciduous. The most remarka- 
ble species of this subgenus (EuosmusJ is the Sassa- 
Jras tree, which . about April will be iound crowded 
with clustered dioicous flowers, making their appear- 
ance earlier than the leaves ; the leaves are pubescent 
beneath, and either quite entire, or divided mto 2, or 
more commonly, 3 lobes ; the berries are purple upon 
thickish red peduncles. 

The Alligator-Pear {Laurus Persea\ of the West 
Indies, affords a large eatable fruit, with something of 
the taste of marrow, or of a buyteraceous substance, 
and is greatly esteemed. From the distilled wood of 
the Lauras camphora is derived much of tlie camphor 
of commerce. The bark of the Laurus cinnamomum 
is cinnamon ; and the unopened flowers with their 
footstalks of the L. cassia are the cloves, employed 
as a spice. No species of the genus extends so far 
to the north as the Spice-bush {L. benzoin), which 
may be met with in flower about April in shady and 
wet places, from Georgia to Canada uninterruptedly. 

PECANDRIA. 

As might be expected from corresponding symme- 
try, there is a considerable affinity between the 5th 
and the 10th classes, and also between this and the 
Papilionaceous plants of Diadelphia. Thu^, for 
example, the Baptisio. l^as exactly the corolla of tliQ 
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Pea, but as the stamens are all separate, it finds place 
in the simple class Decandria, instead of that of 
DiADELPHiA, which plants only differ from the present 
in the union of the filaments into 2 unequal bodies. It 
would, perhaps, have been better, at least where 
natural classification is at all concerned, to have 
merged the mere character of an union of filaments, 
and classed such plants rather by the number and 
disposition or insertion of their stamens, by which 
means, in this, and other cases, the artificial and natural 
methods might have been more happily and conve- 
niently combined. Thus mere sections of the same 
natural order PAPiLiONACEiE would not need to be 
sought for in 2 remote classes. 

In the Baptisia, or Wild Indigo, the calyx is bila- 
biate, with the border 4 or 5-cleft. llie corolla 
papilionaceous, or irregular in its proportions, the 
petals nearly equal in length ; the vexillum having its 
sides reflected ; and the flower, according to the spe- 
cies, yeDow, white, or rarely blue, and not much un- 
like that of the Lupin. The stamina are deciduous, 
in consequence of not being combined together. The 
legume ventricose and pedicellate, containing many 
smallish seeds. They are all perennial plants, chiefly 
of the southern and western states, with long tap roots, 
and low forked branches clothed witli ternate leaves. 
The flowers are generally in terminal racemes. Our 
commonest species, growing in sandy woods, and 
flowering from July to September, is very much 
branched, with small, smoodi, ternated, subsessile 
leaves, bearing terminal racemes, each containing a 
few yellow flowers, with the legume or pod pedicel- 
lated. This is called Baptisia tinctoria, in conse* 
quence of its having been once employed as a sub- 
stitute for Indigo. The B. ccendea, which grows 
occasionally on tlie sandy and gravelly shores of the 

9* 
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Potomac and Ohio, is a larger leaved plant, macfa 
less branched, and early producing its delicate blue 
flowers. 

The Cerds, or Red-bud of the Indians, is another 
example of a papilionaceous plant with 10 uncom- 
bined stamina. It has its branches early in the spring 
loaded with clusters of fine red flowers, which make 
their appearance before the leaves, and is a small, 
spreadmg tree, at length, clothed with large, roundish, 
cordate leaves. The calyx is 6-toothed and gibbous, 
or swelled out at the base ; the corolla papilionace- 
ous, as already remarked, with the wings larger than 
the vexillura, and the keel (very unusual with this 
form of flower), consists of 2 separate petals. The 
legume is so much compressed, that but very few ever 
produce perfect seed, and the seminiferous suture is 
margined. 

The Cassia (of which some of the species hare 
been called Wild Pea), also one of the Leouminosjb^ 
or Papilionaceae, presents a very anomalous structure, 
having a 5-leaved calyx, and a spreading or open 
corolla of 5 nearly equal petals. The stamina are 
unequal in length, and the 3 upper ones have blackish, 
sterile anthers, the 3 lower have elongated or ros- 
trate anthers, and are seated upon longer and incurved 
^laments. The legume is flat and membranaceous, 
but does not readily open. All these plants have 
pinnated leaves, which remain folded at night; and 
yellow clustered flowers. The C marilandica is a 
common, tall, perennial plant in wet places and by 
the banks of rivers, bearing abundance of flowers 
about August, and the leaves have been employed as 
a substitute for the Senna of the shops. 

Rhododendron^ the type of a peculiar, natural 
order Rhododendraceje, is certainly one of the most 
beautiful tribe of shrubs indigenous to America. To 
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this genus, as a mere Pentandrous section, is now refer- 
red the former genus Azalea of Linnaeus, well known in 
many parts of the United States by the false name of 
Honeysuckle. These, as well as the Pontic Azalea of 
Asia, have all deciduous leaves ; but the decan- 
drous kind, or true Rhododendrons^ have semper- 
virent leaves, and flowers more approachmg to cam- 
panulate, with the border less deeply cleft The 
character of the genus is to have a minute, 5-toothed 
calyx ; a 5-cleft tubular, somewhat funnel-formed, 
and rather irregular corolla, of which the uppermost, 
central segment is always the largest, and frequently 
spotted or deeper colored. The stamina 5 or 10, 
are declinate ; the anthers opening each by 2 termi- 
nal pores. The capsule 5-celled, 5-valved, opening 
at the summit. 

Of Azaleas^ or Pentandrous Rhododendrons^ called 
Honeysuckles, the most common in dryish, shady 
woods throughout the middle states, is the JR. nudi- 
florum^ which so richly decorates and perfumes our 
woods in the month of May. In this species the 
flowers precede the full developement of the leaves, 
and present every shade of pink or rose-red nearly 
to absolute white, often with a tinge of yellow in the 
deeper colored centre of the larger upper segment of 
the corolla. In the southern states this species occa- 
sionally occurs of a perfect scarlet. This species is 
closely allied to the Asiatic or yellow Pontic Azalea, 
and the R. calendidaceum of the southern states and 
mountains, is apparently a mere variety of the Pontic 
kind. 

The next common i^ecies, always in shady swamps, 
is the JR. viscosum (formerly Azalea viscosa), or 
Swamp Honeysuckle, of which there are several spon- 
taneous varieties needlessly erected into species. In 
this, the flowers are almost entirely white, extremely 
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fragrant, externally covered with a clammy or viscid 
pubescence, and never make their appearance until 
about June, when the leaves have attained their fuU 

Sowth. This species is almost the only one from 
assachusetts to tlie north, and is not, 1 believe, un- 
conunon in Canada. 

Of the Rhododendrons, properly so called, our 
most common species, in mountainous, shady Fir, or 
Hemlock woods, is the JR. maximum, catted in many 
places Mountain Laurel. This is an evergreen, large 
leaved shrub, 10 to 15 feet high. In the mountains 
of North Carolina it is in such abundance as to 
form very extensive, and almost impenetrable thick- 
ets. From hence it prevails throughout the mountain 
tracts, at length descends towards the sea-coast, and 
finally disappears beyond the islands of Massachusetts 
bay. This species unfolds its splendid clusters of 
flowers about June or July. They are of varioiis 
shades of pink, and sometimes nearly white, but 
v^dthout fragrance, as in all the other genuine Rhodo- 
dendrons. 

On the summit of the Catawba mountains, in North 
Carolina, is found a peculiar species of this genus 
(U. catatvbiense), growing much lower than the com- 
mon kind, with broader and shorter leaves almost of 
a silvery whiteness beneath ; the flowers are also large, 
and of a bright reddish purple, somewhat like those 
of the Pontic Rhododendron. 

On the highest, swampy depressions of the White 
Mountains of New Hampshire, exists also the dwarf 
Lapland Rhododendron {R> lapponicum), only a few 
inches high, characterised by its elliptical leaves, 
roughened beneath with excavated punctures, in 
which respect it somewhat approaches the R. pundor 
turn of the mountains and hilts of the southern states.. 

Nearly allied to Rhododendron, and of the same 
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natural family, is the elegant vernal flowering JR^ 
dara, so common and ornamental to the bogs and 
swamps of the northern states and Canada. It has all 
the externa] character of an Azalea, and like the 
nudiftora^ is clothed witli its clustered purple flowers, 
previous to the developement of the leaves. But its 
corolla of 3 unequal petals, slightly united at the 
base, with the upper one thrice the breadth of the 
rest, and 3-lobed, at once distinguishes this pecuUar 
American genus from all others in e^dstence, and like 
the Rhododendrons, rather than the Azaleas, it is 
destitute of fragrance. 

Of the same natural m'der as the 2 preceding ge- 
nera, but very different in the form of the corolla, is 
the American genus Kdmia, of which the corolla is 
perfectly regular, and of the form of a deep edged 
salver, protruding beneath 10 prominent convexities 
in which the anthers lie for some time concealed, but 
when liberated, fly up towards the stigma. The cap- 
sule is short and round, with 5 cells, 5 valves, many small 
seeds, and the dissepiments formed by die inflected 
margins of the valves. All the species are shrubs, 
with evergreen, narcotic leaves, excepting the JT. 
euneifolia, which is deciduous. They have flowers in 
corymbs, and are either white or red. The most 
common species is the K. latifolia, Spoonwood or 
Calico-bush, which occasionally becomes almost a 
tree, and bears abundant clusters of white or rosaceous 
flowers, spotted at the base vdth deeper red. This 
species is found in shady and rocky woods, where 
the Hemlock tree abounds, flowers about June or 
July, and during its continuance in that state, is cer- 
tainly one of the greatest ornaments which the Ameri- 
can forests can boast. 

The K. angtutifolia of sandy woods and swamps 
is likewise very common, and much sm^Ier than the 
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preceding, having the leaves by 3's, of a pale green, 
and the flowers small and always red. 

The K, glauca is only met with in deep, mossy 
swamps, in mountainous situations ; flowers rather 
earlier than the rest, and tlie corolla is large and ele- 
gant ; but it is well known by its particolored leaves, 
veiy green above, and white or glaucous beneath, 
with Sie margm revolute, or turned down. 

The Focctnttiffi, or Whortleberry, is a genus of 
shrubs of various sizes, mih smallish, entire leaves, in 
some species evei^reed. The calyx, which crowns 
the berry, is 4 or 5-toothed. The corolla urceolate, 
or campanulate, with the border 4 or 5-cleft. The 
berry 4 or 5-celled, many-seeded. The United 
States abound in species of this genus, and the fruit 
of several is wholesome and palatable. This genus 
is the type of a natural order Vaccinba, but scarce- 
ly differs fix)m Andromeda^ of the Ericea, in any 
diing but the fruit, which in this last is a capsule of 5 
cells and 5 valves, with the dissepiments from the mid- 
dle of the valves. 

In very shady woods, coming up from under the 
fallen leaves, you may perhaps, about August, chance 
to meet with clusters of a very curious plant of this 
class, called Monotropa, the type of a natural order 
MoNOTROPEJE. It is altogether white and diapha- 
nous, or yellowish, at no time verdant ; each stem, 
about a span or less, is clothed witli scales, and ter- 
mmated, according to the species or section of the 
genus, by 1, or several flowers in a raceme. These 
consist of a calyx of 3 to 5 parts, or is altogether 
wanting in some of the species. The corolla is cam- 
panulate, formed of 5 petals, cucullate, or concave at 
the base. The anther consists of 1 cell, and opens 
in a bilabiate manner. The capsule 5-celled, 5- 
valved. The seeds are numerous and minute, in- 
vested with a long arillus. 
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Somewhat allied to this genus is the Pyrday or 
Winter-green, of which there are several species both 
in the United States and northern Europe. These 
grow commonly in clusters, in shady Fir woods, havie 
running roots, and dark green, seropervirent leaves, 
generally roundish or oblong, from which arise low 
scapes, bearing I, or many, sometimes fragrant, 
whitish flowers disposed in racemes. These consist, 
according to the genus, of a small 5-cleft caljrx ; and 
5 petals slightly united at the base. The stamina 
cpen with 2 pores, and the anthers become reversed, 
llie capsule is 5-celled, and d-valved ; and the seeds 
very smaU and numerous, are, as in the preceding 
genus, invested with a long arillus. The most com- 
mon species is the P. rotHndifhlia, flowering about 
July or August. The leaves of a thick consistence, 
are rounded or dilated oval, obsoletely serrulate on 
the margin, with the petiole about as long as the lami- 
na of the leaf; the scape many flowered, and the style 
declinate or inclined downwards. 

The ChimaphUa at Pipsissetoay, formerly referred 
to Pffrola^ is a genus of evergreen plants with running 
roots, and oblong lanceolate leaves clustered at different 
distances along the stem, from the bosom of which 
arise pedunculated umbels of a few white or reddish 
flowers, constructed much like Pyrola, but with the 
61aments arising from as many round margined disks, 
and the germ destitute of any distinct style. 

In the second order, or Digtnia, you will find the 
genus Dianthus or Pink, being the type of the natural 
order Cartophtllea. In this genus is included, 
besides the Pink of our gardens, the China Pink, 
Sweet William, and the small flowered Sand Pink 
(D. armeria). In this genus the calyx is 1-leaved, 
and tubular, with the border 5-toothed, its base com- 
monly subtended by about 4 imbricate opposite scales. 
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The 5 petals are conspicuously unguiculate* The 
capsule cylindric, and l-celled. From this genus 
that df Saponaria differs in having a similar calyx 
naked at the base. 

The Sderanthus annuuSi a common, smaU, incon- 
spicuous annual in sandy wastes, belongs to the same 
natural family as the Pink, but has no corolla, and a 
campanulate, greenish calyx of 1 leaf, with 5 clefts. 
T The stamina are inserted into the calyx ; and the cap- 

sule, containing only I seed, is covered by the calyx. 

In the third order, or Trigtnia, of the tenth class 
you will find the genus SUene, belonging to the same 
natural order with the Pink, and bearing a similar flow- 
er, but distinguishable, at once, by its naked, 1 -leaved, 
tubular or conic calyx, 5-toothed at the summit, hav- 
ing a capsule of 3 cells, containing many seeds, and 
opening at the sumn^it by 6 teeth. The clawed pe- 
tals are also mostly crowned at the base of the border 
with a small cleft process. One of the prettiest vernal 
flowering species is the S. pennsylvanica^ and so far 
from being peculiar to that state which gives its spe- 
cific name, it is not uncommon from Florida to Cana- 
da. It forms a low tuft, sending up from its cluster 
of wedge-shaped root leaves, many low stems, termin- 
ating in trichotomous or 3-forked panicles of pale red 
or pink flowers, having the petals a little emarginated 
or notched, and somewhat crenated along the whole 
margin. The S. virginica, which grows in rocky and 
shady woods as far north as the western parts of Penn- 
sylvania, has weak, forked branches ; and panicles 
with bi6d petals, and exserted stamens; this species 
has deep scarlet flowers of great beauty. The Cu- 
cuhcdus is a mere section of this genus, distinguished 
by its roundish and inflated palyx. The most com- 
mon species is the S. behen or Campion ; it is smooth 
and glaucous, with decumbent or trailing stems ; acute. 
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nerveless, oblong leaves, with a reticulately veined 
calyx, and very evanescent white flower. But the 
most remarkable species is the C. steUatua^ deriving 
its specific name fi'om the peculiar character of its 
leaves, being verdcillated or stellated, and growing in 
4's ; they are also minutely, but closely pubescent, 
and of an oval lanceolate form, with a long acuminat- 
ed point. The petals are white, divided almost like 
fringe, and, like the preceding, the flowers are chiefly 
open in the evening. 

In Decandria Pentagynia, still among the natu- 
ral family of the Pinks, you will find the Cerastium^ 
or Mouse-ear Chickweed, a set of very common, small, 
low growing, hairy leaved plants, with small white 
flowers, like Chickweed. These will be found to con- 
sist of a caly^.of 5 leaves ; 5 bifid, cleft, or emarginate 
petals ; and, at length, a cylindric-ovate, curved cap- 
sule, of a thin texture, with 1 cell, containing many 
seeds, and bursting at the summit only into a margin 
of 10 teeth. 

In the Agrostemma, or Cockle, a common annual 
weed amongst corn, at least, the A. githago^ which is 
a hairy, narrow-leaved plant with Pink-like conspicu- 
ous purple flowers, there is a 1 -leaved, tubular, thick- 
ish calyx, with 5 long clefts or segments ; 5 unguicu- 
late petals, with an obtuse undivided limb or border ; 
and a capsule of 1 ceU, opening by 5 teeth. 

In the order Decagynia, or 10 styles, you will find 
the Common Poke {Phvtola^ca) of the natural family 
of the Atriplices. The generic character is, a 5- 
cleft petaloid or colored calyx ; and a superior berry 
of 10 cells, with 10 seeds. You will readily find this 
large herbaceous plant by way-sides, near fences, and 
in wastes, generally where the soil is good. It con- 
tinues flowering from June to October ; the flowers are 
in racemes, coming out opposite the lanceolate leaves, 

10 
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and continue to be succeeded by a profusion of black- 
ish berries, filled with an abundant purple juice. Like 
most of the plants of the same natural order, the young 
shoots of the Poke are boiled and eaten as greens, 
though the older plant is said to be deleterious, and 
the berries are considered medicinal. 



CHAPTER XIX. 

OF THE CLASS ICOSANDKIA. 

We now come to the consideration of a class in 
which the number of stamens, often considerable, is so 
inconstant, that their mere notation is of less conse- 
quence than the part of the flower on which they are 
inserted. Three of these classes were given by Lin- 
naeus, namely,DoDECANDRiA, Icosandria, and Poly- 
ANDRiA. The name of Dodecandria might lead us 
to a belief that it was intended exclusively to classify 
such plants as had 12 stamens, but in place of any 
such certainty, it is said to be intended to contain all 
plants with 12 to 19 stamens inclusively, without any 
regard to their point of insertion. It is obvious, how- 
ever, to all who have ever attentivelv examined these 
Dodecandrous plants, that these numbers are illusory, 
and that all the plants so referred, ought to find place 
either in Icosandria or Polyandria, otherwise spe- 
cies of the same genus might be referred to 2 classes ; 
as in Agrimony, where, according to the species, there 
are flowers with 7, 10, and 12 to 20 stamens, or Do- 
decandrous and Icosandrous species. But here, as is the 
general case, in this and the following classes, the incon- 
stancy of the number and the point of insertion are the 
only valid characters of the class ; the stamens out of 
all certain symmetry with the partsof the flower, varying, 
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according to the genera and species, from even 7, or 
9, to a thousand. Our present class then includes a 
part of that of the former indefinite Dodecandria^ or 
all plants with an irregular, or uncertain number of 
stamens, from 9 to 1000 ; but often about 20, as the 
name Icosandria would imply, inserted upon the sides 
of the calyx. 

In the first order, or Monogtnia, of this class, you 
will find Cactus^ a genus chiefly peculiar to South 
America, forming almost the exclusive type of a nat- 
ural order of the same name. Cacti. These are succu- 
lent or fleshy plants, mostly destitute of leaves, and 
many, in their native warm climates, attain to con- 
siderable trees. They are generally beset with clusters 
of radiating spines ; have angular, jointed, erect, or 
prostrate stems ; and very considerable, and often mag- 
nificent flowers, some of which open exclusively in the 
evening. They divide themselves, however, into sev- 
eral natural sections, if not genera, and so elude any 
general description. Our only northern and common 
species in sandy fields and wastes, is the C, opuntiaj 
the type of a section Opuntia^ or Indian Fig, in which 
the whole plant consists of roundish, flat, or Fig-shap- 
ed joints proliferously protruded from each other, at 
an early stage covered with small cylindric scattered 
leaves, and, at length, clothed with spines and insidi- 
ous bristles. From these joints are also protruded 
large, pale yellow flowers, formed of numerous petals, 
arranged in several series. The calyx seldom, and 
never essentially, distinct from the petals, consists of 
many imbricated segments. The stigma is many cleft. 
The berry inferior, 1 -celled, and many seeded, filled 
with a very slow ripening glutinous pulp. The flow- 
ers of this species open only to the sun, and the nu- 
merous stamens, when touched, show a very evident 
sensibility, approach the stigma, and at length nearly 
close the corolla. 
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The most splendid species of this genus is the Night- 
foloomins Cereus (C grandiflorus)^ bearing flowers 
near a loot in diameter, with the calyx yellow, and 
the petals white. They have the odor of vanilla ; begin 
to open soon after sunset, and close next morning to 
open no more ; the stem is round, pentangular, and 
weak or trailing, as is, also, that of the more common, 
and easier cultivated Creeping Cereus ( C. flagelli^ 
formis)^ which has about 10 angles, and is closely 
beset with spiny bristles ; the flower is very conspicu- 
ous, a fine red, and continues a long time in blossom 
both day and night. 

Prunus^ the genus of the Plum and Chewy, bebngs 
to the natural order of the Rosacejc, and has an 
inferior, campanulate, 5-cleft, deciduous calyx ; 5 pe- 
tals ; a smooth drupe ; and a nut with a prominent 
suture. 

In Ijythrumj which forms the t3rpe of the natural 
order Salicarije, the calyx is tubular, and sometimes 
partly campanulate, with a 6 or 12-toothed border. 
The stamina, contrary to almost all the plants of this 
class, are constant in number m each species, being in 
some 6, in others 12, but as well as the 6 equal petals, 
inserted upon the sides of the calyx. The capsule is 2 
to 4-celled, and many-seeded. Our most common 
species is the L, vertidllatum^ which has a ?0-tootfaed, 
almost companulate calyx, and a capsule of 3 or 4 
cells. It grows on the edges of ponds, and in swamps, 
sending out from a woody perennial root, many curved 
pubescent branches, which not unfrequently take root 
again at their extremities on approaching the ground. 
The leaves are lanceolate, opposite, or by 3's ; the 
flowers are red, axillary, verticillate, and decandrous, 
with undulated petals. The capsule is nearly globose. 
This species approaches somewhat to the splendid 
Indian and Chinese genus LagerstrcRmia, belonging 
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likewise to the same natural family, but extremely 
remarkable for its disdnctly'-clawed, dilated, and very 
undulated or ruffle-like fine petals. 

Nearly allied to Lythrum is Cuphea^ differing 
by its ventricose calyx ; which, at length, with tlie 1- 
celled capsule, bursts longitudinally, and exposes upon 
a toothed receptacle, the large lenticular seeds. The 
petals, 6 in number, are also unequal, and attached or 
inserted on the calyx. The only species in the Unit- 
ed States is C. msoonssima^ being viscid ; having op- 
posite, petiolate, ovate, oblong leaves ; lateral, solitary 
flowers on short peduncles, furnished with 12 stamens. 
In certain places, and by way sides, it is rather a com- 
mon plant from Pennsylvania southward, and bears 
its purple jQowers about September, after which it 
perishes, being only annual. 

The next order is very properly termed Di-Pen- 
TAGYNiA, there being, as in Cratagus, species in the 
same genus with 1 or 2, to 6 styles. The Cratagus, 
or Hawthorn, which needs no description but that of 
the genus, has a superior, 5-cleft calyx ; 5 petals ; and 
a closed pulpy fruit, resembling a berry, with from 2 
to 5, 1-seeded nuts. This genus belongs also to the 
RosACEJE, and is allied to the Sorbm, or Mountain 
Ash, which has also a 5-cleft calyx ; 5 petals ; 2 or 
3 styles, and an inferior or crowned berry, with a 
farinaceous pulp, including 3 cartilaginous seeds, like 
the pippins of the Apple. These are small trees grow- 
ing in mountain bogs, having pinnated leaves like Ash, 
and clustered scarlet berries, which add greatly to the 
autumnal ornament of the forest and pleasure ground. 

The igrimoma (Agrimony) is another genus of the 
RosACEiE. They are herbs with some fragrance, hav- 
ing simple or undivided herbaceous stems, clothed with 
hairy interruptedly pinnated leaves 5 and terminating in 
slender spikes of small golden yellow flowers of 5 pe» 
10* 
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tals, with an iDferior, 5-cleft, hispid or bristly cal3rx ; 
7 to 20 stamens ; and only 2 hard coated seeds in the 
bottom of the calyx. 

In Pyrtis, the genus of the Apple and Pear, of the 
section Fomace*, in the Rosaceous order, the calyx 
is 5 cleft ; the petals 5 ; the Apple inferior, or crown- 
ed by the calyx, large, and of a fleshy or solid consis- 
tence, including a 5-celled, few seeded capsule ; the 
seeds themselves furnished with a cartila^nous coating. 
The P. coronariay or Native Crab, is remarkable for 
the beauty of its somewhat fragrant blossoms, and 
the leaves, instead of being entire, have often an evi- 
dent tendency to lobing. The Apple or Crab of this 
species, when ripe, is almost diaphanous, entirely yel- 
low, and on mellowing becomes very firagrant ; it has 
also scarcely any depression at the insertion of the 
stalk. 

llie genus Aronia, or Shad-blossom, sts it is called 
in New-England, is the same with the Amelanchiar 
of Europe, and scarcely different from Pyrus^ having 
the same kind of seed, inclosed, however, in a berry, 
rather than an apple, with 5 to 10 cells, the cells 1 to 
2-seeded. These form one of the prominent orna- 
ments of our forests, about the month of May, when 
the branches appear as if loaded with clusters of white 
fringe, from the narrowness of the petals. They come 
out likewise before the full developement of the leaves, 
and are disposed in racemes or corymbs. 

In PoLYGYNiA, of the Icosandrous class, you will 
find the Rose {Rosa)^ so long and deservedly celebrat- 
ed for its beauty, variety, and fragrance. The cal3rx, 
in the form of a pitcher, or urceolate, contracted at 
its orifice, and terminating above in a deciduous 5- 
clefi; border, is the peculiar and most distinguishing 
trait of the genus. The 6 petals are remarkable for 
their great size and fine color. The seeds, very nu- 
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merous, and hispid, are attached all round the interior 
base of the calyx. With some of the principal traits 
of the other Polygynous genera you are already par- 
tially acquainted in a former chapter. To these we 
may add the character of the CaHcanthus^ Sweet- 
Shrub, or Carolina Allspice bush, whose flower, in 
many respects, resembles that of the Cactus^ being 
composed of a superior, somewhat urceolate, m«iny 
parted calyx, the segments squarrose, in several 
series, colored and petaloid ; no corolla ; many 
styles ; the seeds numerous and naked, included in 
a venticose, succulent calyx. This genus, in fact, 
forms the type of a natural order apart, but deserves 
to be compared with the Cacti. All the species of 
this North American genus are shrubs with campho- 
rated roots ; opposite broad leaves, scabrous on the 
upper surface ; with terminal, and lateral, sessile, brown 
flowers, giving out, towards evening, principally, a de- 
lightful odor like that of strawberries or ripe apples. 



CHAPTER XX. 

OF THE CLASS POLYANDRIA. 

The class Polyandria, like the preceding, has an 
indefinite number of stamens, namely, from 1 5 or under, 
to 1000 ; but instead of growing out from the sides of 
the calyx, they originate on the common receptacle 
beneath the germ, as you will readily perceive by ex- 
amining the flower of a Poppy, which has a caducous 
or quickly falling calyx of 2 leaves ; a corolla (when 
not double) of 4 petals ; and a roundish, large capsule 
without any valves, but, internaUy, divided into as 
many cells as there are rays in the many-toothed, dis- 
coid stigma. The sides of the capsule, on drying, 
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shrink from the horny persisting stigma, and leave 
openings at the summit of every cell by which the 
seeds escape on the slightest agitation. These seeds 
are exceedingly numerous, and filled with a mild and 
pleasant flavored oil etnployed in the arts, being ob- 
tained by expression, and might safely be used for diet, 
which is not the case with the herb itself, for the 
milky juice so abundant in the capsules, when 
inspissated, by simple drying on the plant from 
which it exudes on incision, is the narcotic, but very 
important, and useful lethean drug, Opium. Although 
several species aflbrd this mil^ sap, the Papaver 
tomniferum is chiefly cultivated for this purpose, and 
produces spheroidal capsules as large as oranges, 
preceded by white flowers, and having white seeds. 
The Poppy is the type of a natural family Papa- 
VERACEiE, to which adso belongs the 

Celandine, or Chdidonium^ a common plant about 
old garden walls, and under shady hedges, m flower 
the greatest part of the year ; its milky sap, as well as 
smaU flowers, are yellow, constructed exactly as in 
the Poppy ; but the stigma is small, sessile, and bifid ; 
succeeded by a long, narrow siliqueor pod-formed cap- 
sule of 1 ceil, with 2 valves, and many crested seeds, 
attached to 2 thread-like receptacles. 

The Meconopsis ( Chdidanium diphj^lum of Mi- 
chaux), not micommon in the western states, in moist 
and rich shady woods, particularly along the banks of 
the Ohio, diflers only from the Celandine, which it 
resembles, in flower and leaf, by having a distinct style ; 
a 4 to 6-rayed stigma ; and an oblong, bristly, 1-celled 
capsule, opening by 4 to 6 valves, containing many 
seeds attached to filiform receptacles. 

The Sanguinaria, or Bloodroot, likewise belonging 
to the PAPAVERACEiE, is ODC of our earliest vernal or- 
naments, sending up its lively, white, and large flowers 
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fit)m the bosom of the withered leaves of tlie forest, 
by which they are commonly protected from the cut- 
ting winds of the season. The roots, crowing in clus- 
ters, are abrupt, and tbickish tubers mil of a bitter, 
milky sap of a brownish, bright red color, appearing 
almost like blood. From these issue low stems, each 
consisting of a single lobed leaf, at first folded over 
Ite stalk and its only flower, which is protected by a 
3-leaved, deciduous calyx. The corolla consists of 
about 8 expanded petals; 2 stigmas; the capsule 
oblong, and pointed, 2-yalved, 1 -celled, with many 
seeds attached to 3 ^form receptacles. Allied to this 
genus, but forming the t]^ of a distinct natural order, 
IS the 

Podophyllum, or May- Apple, falsely called Man- 
drake, of which |enus, like the preceding, there 
is but a single species known, and both of the plants 
are peculiar to North America. This plant is also 
one of the characteristic, and rather common vernal 
ornaments of our forests. The roots run profusely, 
are esteemed in medicine as a valuable cathartic, and 
send up, at near intervals, stems with 2 leaves of an 
orbicular form, and lobed on the margin, with that pe- 
culiar and uncommon moAe of attachment in the pe- 
tiole, under the centre of the disk, which constitutes 
the' peltate leaf, and hence its specific name of pelto^ 
tum. From the centre of these 2 leaves issues a single 
pedunculated, nodding, white, and rather large con- 
cave flower, having a Cleaved calyx ; about 9 petals ; a 
large crenate, or rather crested stigma ; a thick skmned, 
1-celled, ovate, large berry, containing many seeds im- 
mersed in a one-sided, large, and diaphanously pulpy 
receptacle ; which pulp, at first foetid, when ripe, be- 
cpmes, with the whole opaque berry, fragrant, of a very 
pleasant sweetish acid taste, and as the May-Apple, is 
commonly eaten, and considered wholesome. 
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The most curious plant of this class is uadoubtedly 
the peculiar North American genus Sarracenia^ term- 
ed in England the Side-saddle flower, or rather leaf, 
as the resemblance only exists there, to the old- 
fashioned side-saddle. It has no distinct affinity with 
any other genus yet discovered, though somewhat 
allied to JVuphar^ the yellow Pond-lily, and will form, 
no doubt, the type of a distinct natural order, as well 
as genus. The S. purpurea, or most common species, 
is found only in wet, mossy bogs, and is an evergreen 
perennial, sending up for leaves, clusters of peculiar 
procKses, which have been termed asddia, from the 
Greek aaxog, a bottle. They are hollow, tubular ap- 
pendages, enlarging above, where they remain open, 
or but slighdy sheltered by a broad valve-like process, 
undulated, or arched over this extremity of the tube ; 
above, and lengthwise, this tube sends off a leafy ridge. 
In the yellow nowered species, so common in Virginia 
and the southern states, these ascidia are very long, 
and not unaptly resemble trumpets, the name by which 
the plant is there generally known. From the bosom 
of these curious leaves, commonly filled with water 
and dead insects, arise, in June, a number of scapes 
producing yellow or red flowers, consisting of a double 
persisting calyx, the external one smaller, and 3-leav- 
ed ; the inner 5 leaved. The petals 5 deciduous, 
spreading out from beneath the very large, persistent, 
peltate stigma, which overshadows the numerous sta- 
mens. The anther is adnate to its filament. The 
capsule is roundish and scabrous, 5-celled, and 5- 
valved, many seeded. The seeds are also somewhat 
scabrous and compressed. 

The Purslain (Portulacca), the type of the order 
PoRTuLAOEiE, bclougs also, as well as all the preced- 
ing genera, to the first order of our class. This suc- 
culent annual weed, with wedge-shaped leaves, is but 
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too common in sandy soils, and in the latter part of 
summer seems to grow up like a Hydra. Its flowers, 
small and yellow, are seldom open, and with the sta- 
mens, sensitive like those of the Cactus, frequendy 
close at the touch.- The calyx is inferior, and bifid ; 
the petals 6 ; the capsule 1-celled, opening across in- 
to 2 cups or hemispheres. The numerous seeds are 
attached to an unconnected 5-lobed receptacle. 

The JVymptuBdL^ or Pond-lily, the type of the Nym- 
PR£AC£J&, is one of our most beautiful aquatics, send- 
ing up numerous floating, roundish, heart-shaped leaves ; 
and scapes, each terminated by large showy flowers ; 
having a 4 or 5-leaved calyx, and many rows of large 
petals inserted upon the germ. The filaments appear 
as so many narrower and inner petals adnate to the 
anthers, the ceDs of which are thus, often, widely sep- 
arated. The stigma is discoid, radiated like that of 
the Poppy, and 4e unopening capsule or succulent 
pericarp contains as many cells as there are rays in 
the stigma ; the seeds are numerous. 

In the order Di-Pentagynia, or that of flowers 
with from 2 to 5 pistils, will be found Delphinium^ or 
the genus of the Larkspur, of the natural order Ra- 
NUNCULACE^. There appears to be no calyx ; a co- 
rolla of 5 petals, and an inner set, or lepanthium of 2 
recurved, and pedunculated petal-like processes in the 
Aconite or Monkshood ; but of only one sessile, but 
bifid petal, continued backwards into a spur in the 
Larkspur. The common garden species has but one 
capsule ; butsome of the native species, not very com- 
mon plants, have as many as 3. 

In the Columbine (Jlquiletria), belonging to the 
same natural family with Delphinium, there is a 
Meaved, petaloid calyx ; and 5 very singular, hollow, 
tubular petals, or rather lepanthia, terminating below 
in spurs or horns containing honey. The capsules 
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are 5, many-seeded, and acuminated with the per- 
sisting styles. Our common, coral-colored flower- 
ing species {A. canadensis), like most of the genus, 
has bitemated, or twice 3-parted leaves, incisely or 
deeply toothed at the extremity. The scarlet flowers 
hang pendulous, with the styles and stamens exserted, 
and form, in rocky situations, one of the most ele- 
gant vernal ornaments of the season. 

The Peony {Paonia) is also another genus of the 
RANUNCULACEiB, and one of the most gaudy orna- 
ments of the flower-garden. It bears a 5-leaved 
calyx ; (when single), a coroDa of 6 petals ; and 2 
or 3 germs, crowned by as many stigmas ; the cap- 
sules the same number, each contain several seeds. 
These have also temately divided, and compound 
leaves, and, in the P, tenuifolia, nearly as finely dis- 
sected as those of Larkspur. 

In the order Polygynia, you will find the beautiful 
Tulip-tree, or lAriodendron, sometimes, improperly 
enough, called Yellow Poplar, from the color of its 
wood. The form of its leaves truncated, or as if 
cut off squarely at the extremity, and so giving it 
something of the form of the ancient Lyre, is very 
peculiar. It belongs to the same natural family with 
the Magnolia (Magnoliaceje), and is distinguished 
from it principally by the fruit, which consists of a 
dry cone of imbricated, and partly lanceolate peri- 
carps, each containing 1 or 2 seeds. The calyx, as 
in Magnolia, is 3-leaved, and the petals 6. 

In Magnolia the petals are 6 to 9 ; and the fruit 
an imbricated cone of 2-valved, 1 -seeded capsules; 
but the seeds are covered with an aromatic red pulp, 
and, when ripe, they hang out of the capsules by a 
funiculus, resembling a white and silken thread. All 
the species of this genus are remarkable for their 
beauty and fragrance ; indeed, the flowers of the 
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M. macrapkyUa of Liacob, in North Carolina, are 
said to be 14 inches in diameter; and the leaves, 
disposed in clusters at the ends of the branches, 
white beneath, and pale green above, attain sometimes 
a length of 3 feet. The whole genus are trees or 
shrubs peculiar to North America and China. Of the 
Tulip tree there are 2 other species in India. The 
most splendid tree in America is certainly the Mag- 
nolia grandiflora^ which extends from Charleston, in 
South Carolina, to the shores of the Gulf of Mexico. 
Near Savannah, in Greorgia, I have observed trees 
with a smooth shaft of about 90 feet before sending 
off any considerable branches ; the spreading top is 
clothed with deep green, oblong-oval leaves, like a 
Laurel ; these are, at most seasons, enlivened either 
by large and fragrant flowers, or cones, decorated, as 
it were, with pendulous scarlet seeds. Our most 
common species, in every dark, swampy forest near 
the sea-coast, is the M, glauca, or Swamp Sassafras, 
which extends from the sea islands of Massachusetts 
bay to East Florida. Tliis species forms a low tree 
or shrub, with britde, white, smooth branches, and 
oblong, laurel-like, but deciduous leaves, whitened or 
glaucous beneath ; from the bosom of these arise 
numerous cream-colored, extremely fragrant, cup- 
shaped flowers, which continue longer in succession 
than in any odier species. The M, a>cuminaia^ a 
large tree of the western states, and the back parts of 
Pennsylvania, bears inconspicuous, yellowish green 
flowers ; and the M, tripetala of Virginia, or Um- 
brella tree, is remarkable for the length of its leaves, 
tufted, so as to spread out at the extremities of the 
branches like an umbrella; this bears also large, 
showy, white flowers, very strongly and pleasantly 
fragrant at a certain distance. The M. cordata^ litde 
more than a variety of M. acuminata, is remarkable 
for its abundance of fine, yeUow flowers. 

11 
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The Anemone, of the Ranunculacejb, is a g«nus 
of which you will find some of the species very eariy 
in flower in the shade of the forest, particularly the 
A, nemorosa, growing in spreading clusters, and thick- 
ly scattered, with the stem low, bearbg 3 leaves, all 
connected together at the base ; the segments are ^ 
parted, deeply toothed, lanceolate, and' acute. Above 
these comes out a sifnilar invohicrum ; and only a 
single white, or externally reddish or purplish, belt- 
shaped flower of 6 parts, resembtkis petals, but being; 
rather a calyx. The character of the genus is, to 
have a 3-leaved involucrum distant from the flower, 
with its leaflets divided. The calyx is petaloid, with 
from 5 to as many as 15 leaves. There are no 
proper petals in this view. The seeds are numerous, 
and either, as in the Pulsatillas, ending in kmg plu- 
nM)se awns, or naked of this appendage ; and in 
some species, as in A, virginica and otliers, produc- 
ing a copious quantity of wool at tb^ base. These 
ought properly to be separated, at least, from the 
Pulsatillas, which have the plumose seeds of Cle- 
matis. 

Hepatica has been removed from Anemone, from 
which it differs, no doubt, in general aspect. This 
has a 3-leaved, undivided involucrum, neai' the 
flower, and so resembling a calyx. The petaloid 
calyx (commonly blue, sometimes vfbke, or red) has 
6 or 9 leaves, or even more in H. acuta, disposed in 
more than one series, and the seeds are without awns 
or down. These are very early flowering, evergreen 
.plants, with 3-lobed leaves, hence called LiverwMt. 
The flowers grow in considerable clusters, particularly 
when cultivated, and then olten occur double. 

The Ranwnculus (Crowfoot or Buttercup), giving 
name to a natural order, of which we have already 
quoted several genera, has flowers (commonly yellow) 
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furnished with a 5-leaved calyx ; and 5 petals with a 
nectariferous pore, and small scale at their base, on the 
inside. The capsules or carpels are numerous, ovate, 
and inucronated with the remaining stigma, contain- 
ing 1 seed, but, like a nut, not opening. The species 
oT this genus are numerous, and many of them com- 
mon in every field and lane. They have generally 
deeply and much divided leaves ; and the yellow, cup- 
shaped flowers appear internally as if varnished. The 
Persian Ranunculus, A. usiatkus^ with its numerous 
and various colored double flowering varieties, is one 
of the greatest ornaments of the garden, presenting 
brilliant cdored flowers, nearly as large as roses, and 
coming out at an early season of the year. The 
roots of these in a dry state, consisting of little tufts 
of cylindric tubers, are commonly imported from 
Holland, the great mart of the flbrist. 

The largest flowered plant in America is the Ae- 
lunMum^ belonging to the Nympuaagbje ; an aquatic 
of the southern and western states, growing also 
near Philadelphia, readily known even by its kurge 
leaves, which are perfectly orbicular and peltate, and 
either float or rise out of the water. The pedun- 
cles always appear above the surface, each bearing 
a large, yellowish white flower, having a petaloid, 4 
to 6-leaved calyx ; and many concave petals. The 
pericarps or nuts, like acorns, each containing 1 seed, 
are entirely immersed to the summit in a top-shaped, 
or turbinate spongy receptacle. Of this genus there 
are also 1 or 2 other species in India and China ; 
that of India scarcely differing from the JV. luievm of 
this country in any thing but the fine rose color of its 
flowers, and more scabrous peduncles. 
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CHAPTER XXI. 

THE GLASS DIDYNAHIA. 

This class and its 2 orders each embrace a very 
natural and similar assemblage of plants. The gen- 
eral character of the flower, as we have elsewhere 
already remarked, is its irregularity, bemg almost 
universally ringent, gaping, or personate with the lips 
closed. The corolla in all is monopetalous ; and the 
stamina 4, in 2 pairs of unequal length, so situated in 
consequence of the inequality of the corolla. This 
distinction in the length or proportion of the stamens, 
consequent on the peculiar trait of the corolla, is the 
foundation of this class, and hence called Didynamia, 
or 2 powers ; but, as in 2 very distinct natural orders 
of the same class so f^haracterized.^ there exists but 
one pistillum, it became necessary to have recourse 
to some other character for the foundation of the 
orders, such a distinction is then very obvious in the 
fruit ; for in the first order, including all the 4 sta- 
mened Labiate of the natural method of arrange- 
ment, in which, as in the following order, there is but 
one style, there is always in the bottom of the calyx 
4 apparendy naked seeds, and hence the ordinal 
name of Gtmnospermia. But in the 2d order of 
irregular flowers with didynamous stamens, the single 
style is succeeded by a regular, and commonly 2- 
celled capsule, containing abundance of small seeds 
attached to a central receptacle. 

The 2 orders of this class, in a natural point of 
view, are quite distinct from each other; and, not- 
withstanding the nominal similarity of the fruit in the 
AsPERiFOLi-E of Pentandria, which have also 4 car- 
pels in the bottom of the calyx, no 2 families of 



plants are mueh more dissimilar in aspect or general 
character than these when compared with the Labi* 
AT7E. That they are aDied to plants of the 5th clasSf 
however vaguely, is still certain from the quinary 
divisions of the calyx md ccwroUa. With regard to 
the 2d order of this class, Angiospermia, their affi- 
nities with plants of the 5th class is unquestionable, 
several bearing, even with the irregular corolla, still 
the plain rudiments of the 5th stamen, as in Foxglove, 
Pentsterrum^ Bigrumia^ Antirrhmumj and others. The 
Peloria^ a variety of Antirrkin>%m Linariay or Toad* 
flax, is perhaps one of the most remarkable things 
in the vegetable kingdom^ This species, like the 
rest^ ordinarily bears a personate or close-lipped co- 
rolla, from the lower segment sending out a long spur. 
Internally is found 4 didynamous stamens, and the 
slight rudiment of a 5th. But, in the Pehria, this 
irregular flower is transformed into a regular one, with 
an equal, 5-lobed, reflected, convex border, ending 
bebw in 5 equidistant spurs ; and within containing 
5 equal and perfect stamens. There is nothing here 
of that monstrosity which characterizes double flow- 
ers ; there are only 5 lobes to the border as in ordi- 
nary, and only 5 stamens, but perfected, instead of 4 
of unequal length, and the rudiment of a fifth. The 
conclusion is, therefore, obvious, that this apparent 
monstrosity, or departure from the ordinary course 
of abortion and imperfection of parts, is, in reality, 
the genuine symmetry, not merely of Antirrhinum^ 
but probably of all the genera of the id order of 
Didynamia ; and, that the ordinary irregiilar figure of 
the flowers of this class, and their abortion of parls, 
is the real monstrosity, of which the rarely produced 
regular flowers, as in Peloria, are the S3nm(metrical 
type ; and we see here another example of the creat 

11* 
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prevalence of the quinary division or addition of parts 
in the flowers throughout the Dicotyledonous class of 
plants. 

THE ORDER GTMNOSPERMIA 

IS, in fact, the remaining LABiATiB of the natural 
method, not included in the 2d artificial class of Lin- 
naeus. In all these plants a conmion resemblance is 
obvious ; they are many of them aromatic, all of 
them square-stemmed, and opposite-leaved ; generally 
producing their flowers in whorls or axillary clusters 
at the summit of the stem, broiight often so near 
together as to resemble a spike. They may be con- 
veniently divided into 2 sections : in the first of which 
divisions of genera 

The calyx is mostly Sy-cleji, and nearly regvlar. 

The first of these genera, which commonly offirs 
itself in our Floras, and in nature by the banks of 
streams and in low grounds, in flower about midsum- 
mer, is the Teucrium, which you cannot mistake, as 
it entirely wants the upper lip of the corolla, or rather, 
it appears cleft, and the stamens will be found pro- 
truded through the conspicuous fissure. We have 
but 2 species which are conmion, both with ovate, 
entire leaves ; in one inclining to lanceolate (T. cana- 
dense) ; in the other to oblong, and above sessile 
(T. virginicum). The flowers are brought together 
so closely, as to form a spike. These species are very 
nearly related, and, contrary to most of the European 
ones, have little or no odor. 

The Isanthus, a peculiar American annual, deviates 
very remai'kably, as its name implies, from most 
other Labiatje, by the regularity of its 5-lobed (blue) 



ORDER 6TMN0SPSRMIA. 127 
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corolla, almost like a funnel, with a straight and narrow 
tube. The calyx is campanulate (externally bluish) ; 
the stamens, as might be expeqted, nearly equal ; 
and the stigma linear and recurved. This plant b 
not uncommon, by way sides, in the middle and west- 
ern states, and is covered with a somewhat viscid 
pubescence of a strong and rather heavy, but not un- 
pleasant, odor. 

The Catmint (JVepcto) has a dryish striated calyx ; 
the tube of the corolla rather long, the intermediate 
segment of the lower lip crenate, with the margin of 
the orifice reflected. The stamina approach each 
other. The strong peculiar odor of most of the 
species of this genus is well known, particularly that 
of the common kind (JV. cataria), which renders it 
very attractive to cats, and they often tear and devour 
it with greediness. 

The Groundivy, or Olechonuij a trailing, prostrate 
plant, with roundish, strong smelling leaves, and pretty 
small, blue flowers, may be known, at once, from 
other genera, by the disposition of its white anthers, 
which approach each other in pairs, so as to form a 
cross. It has also the upper lip of the corolla bifid. 

Horehound, or Marrubium, may easily be recog- 
nised by its lO-ribbed, 10-toothed calyx ; it has, be- 
sides, die upper lip of the corolla narrow, straight, 
and cleft. The common species by way sides, near 
houses, has hoary, wrinkled, roundish-ovate, toothed 
leaves. 

The Pycnanthemumy or Mountain-mint, an Ameri- 
can genus, may be known by having its small, pale 
colored flowers disposed in heads, and surrounded by 
an involucrum of many narrow bractes. The calyx 
is tubular and striated ; the upper lip of the corolla 
nearly entire ; the lower lip 3-cleft. The stamina 
nearly equal and distant. In the 2d section the 
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Calyx is bilabiate. 

Here you will find the Marjoram (Origonum)^ 
which has the flowers collected into a dense 4-sided 
spike, and the upper lip of the corolla straight, flat, and 
emarginate. The common species (O. tmlgare) wiU 
be met with in dryish fields, somewhat elevated, 
in flower fi-om June to October, or even November. 

DrcLcocephalum, or Dragon's>head, of which the 
United States afford several fine perennial species, 
may be known, at once, by the remarkable inflation 
of die orifice of the ccn'oUa ; the upper lip is concave, 
and the stamina unconnected. The D. virginicum is 
rather a tall plant, (at least when cultivated,) and re- 
markable for its very regularly arranged, crowded, 
and elongated spikes of conspicuous pink flowers. Its 
leaves are also narrow, lanceolate, and serrate. 

Prunella^ or Selfheal, common every where, but 
particularly by way-sides, is readily distinguished by 
Its dense spikes of bright blue flowers ; and by the ca- 
lyx, of which the upper lid is flat md dilated ; but 
more particularly recognisable by its forked filaments 
(not articulated as in Sage), one of the points only be- 
ing antheriferous. 

Scutellaria^ or Skullcap, is at once known from aU 
the other Labiate by the peculiarity of its calyx ; 
the upper lip covering the fruit like aa operculum cm: 
lid, and with its edges entire. There are a considera- 
ble number of species in the United States, aU of them 
bearing blue flowers, curved upwards, and having a 
wide orifice to the corolla. The S* galericuUUa^ with 
cordate lanceolate, subsessile, crenated leaves, and 
axillary, solitary flowers, has been somewhat celebrat- 
ed as a specific for hydrophobia ; but it is, in all pro- 
bability, very litde entitled to such merit. 

The Trichoitema^ or Blue-curls, is a genus peculiar 
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to the United States, being annuab, of which there are 
only 2^ very nearly allied species. The common T. 
dtchotoma^ in flower from about July to September, 
is frequent on gravelly and sandy hills, being low 
and much branched, with an aromatic and rather 
heavy odor. The flowers are of a bright blue, and 
remarkable for the narrow, falcate or curved appear- 
ance of the upper lip of the corolla. The calyx is 
also resupinate, or lying along, as it were, upon its 
back. The stamina are very long, and incurved. 
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The plants of this order have very little relation 
with .those of the preceding ; and are easily distin- 
guished by having a proper capsule. The coroUa, in 
many of the genera, is personate or closed, in others 
open, and approaching to the regularity of the simple 
pentandrous class. There are here also 2 sections, 
characterized by the calyx, which is 4 or 5-cleft. The 
first we shall notice have the 

* Ccdyx b-cleft. 

The Vervain ( Verbena) appears distinctly related 
to the preceding order, as it has 2 to 4 seeds, or car- 
peUs, inclosed, at first, in a thin evanescent pericarp, 
but when mature, they appear naked. The calyx has 
one of its teeth or dentures truncated ; and the corol- 
la is funnel-formed, with a flat, slightly unequal 5-cleft 
border. The stamens 2 to 4. Several of the spe- 
cies are rather common weeds in moist grounds, 
and by way-sides, particularly the Netde-leaved Ver- 
vain (V, urtidfolia), with rough leaves, like Nettles 
in form, and bearing filiform, or very slender spikes of 
inconspicuous white flowers. The V. hastata is a tall 
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plant with thicker, long spikes of blue flowers ; and 
with the lanceolate, deeply serratecl leaves occasional- 
ly looed, or halbert-shaped at the base, particularly 
the lower and larger ones. This genus is the type ojf 
a natural order Verbenaceie. 

Scrophularia, or Figwort, is remarkable for its 
brown, and almost globular flowers, which are resupi- 
nate, divided into 2 short lips, widi an intemiediate 
scale. The capsule is 2-ceiled. The common spe* 
cies, S, marUandicaj has nettle like foetid leaves. This 
genus is the type of the natural order Scrophularije. 

The Bignonia, or Trumpet-flower, is also the type 
of an order of the same name, and one of the most 
beautiful and showy genera of this artificial order. 
The calyx is cup-shaped, of a leathery consistence, 
with a 5-toothed border. The corolla campanulate, 
6-lobed, and ventricose or swelled out on the under 
ride. The capsule is a kind of 2-ceIled rilique; and 
the seeds membranaceously winged. Our common 
vpecies, occasionally found by the banks of rivers 
amidst bushes, and in flower from July to August, is 
the B. radicans, having a creeping, long branched 
stem, which sustains itself to neighboring objects and 
rocks by the adhering fibres which the branches send 
out, like Ivy, at short intervals. The leaves are pinnat- 
ed ; and the flowers, large and scarlet, are spanngly 
produced in terminal clusters from branches of the 
present year. 7'hese flowers commonly contain the 
rudiments of a 5th stamen. 

Antirrhinum, or Toad-flax, is another genus of the 
ScROPHDLARfjs, which prcscuts, in ordinary, a 5-part- 
ed calyx ; a personate or ringent corolla, with a promi- 
nent nectariferous spur at the base. The capsule is 
2-celled, bursting at the summit, with reflected teeth. 
The most common species of the genus is A. Ijinaria, 
a perennial with running roots, growing profusely in 
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wastes and by road sides ; in flower from June to 
November. The stem is simple and terminated by a 
dense sfike of rather large flowers, somedmes called 
Butter and Eggs, from the floe contrast of yellow and 
orange which they present. The leaves are linear 
and crowded. Of the Pelaria^ one of its extraordi- 
nary varieties, we have already spoken. 

The curious CoUhmay of the shady banks of the 
Ohio, and the western forests of Pennsylvania, belongs 
also to the same natural order with the preceding ge- 
nus. It has a d-cleft calyx ; a bilabiate corolla, with 
the orifice closed ; the upper lip bifid, the lower trifidy 
the intermediate segment forming a keeled sack, in 
which are included the declinate style and stamens. 
The capsule is glohose, partly 1 -celled, and imperfect- 
ly 4-valved ; seeds few, umbilicate. The C vema 
is a low annual, flowering in May ; with opposite, ovate, 
oblong, sessile, obtuse leaves, the lower ones petiolat- 
ed ; and having a capsule containing only 2 or 3 seeds. 
The flower is beautifully particolored, the upper lip 
being white, the lower a fine blue. A second, and very 
similar annual species is found on the banks of the Ar- 
kansa, westof the Mississippi ; which I propose to call 
Collinsia *molacea fix)mthe peculiar hue of the corolla. 
In this species the capsule contains B to 12 seeds. 

Another very ornamental American genus of this 
order is Gerardia^ of which there are no inconsidera- 
ble number of species in th^JLInited States, and sev- 
eral of them rather common. The genus is divisi- 
ble into 2 sections from the color of the corolla ; as, 
those with purple, and those with yellow flowers. In 
the form of the corolla and general aspectlhey appear 
as the counterpart of the European Foxglove, and 
might weU be called the American Foxglove. They 
have a calyx which is halfway down 6-cleft, or 5-tooth- 
ed. The corolla is somewhat campanulate, unequally 
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and obtusely 5-lobed. The capsule 2-celled, opening 
above. The G. purpurea^ flowering from August to 
October, is not unfrequent in moist sandy soils, and 
marshes, near waters. It is much branched, bearing 
long, scabrous, linear, acute leaves ; and large, purple, 
subsessile flowers ; with the divisions of the calyx sub- 
ulate. Another species in drier places, in woods, the 
G. tenuifolia, is very similar, but lower growing, and 
with peduncles which are longer than the purple flow- 
ers. The G. flava of the second section, unlike the 
preceding, is perennial ; having nearly a simple stem, 
subsessile, lanceolate, pubescent leaves, either entire 
or toothed, the lower ones deeply so, with subsessile, 
large, yellow flowers like those of the Foxglove. In 
the corolla of several of these species there is often 
the rudiments of a 5th stamen. 

In wet places and ditches, about the montli of Au- 
gust, you will not un frequently meet with the Mimvliis 
rin^ens, with blue, ringent, almost personate flowers ; 
having the palate of the lower Up prominent, and the 
* upper lip reflected at the sides. The calyx is also 
angular, with the summit 5-toothed ; the stigma thick, 
and bifid ; the capsule 2-celled, the seeds numerous 
and minute. This species is erect and smooth, with 
sessile, lanceolate, acuminate leaves, and axillary pe- 
duncles longer than the flowers. The JU. alatus is 
very similar, but has quadrangularly margined stems, 
peduncles shorter thanjthe flowers, and petiolated, 
broader leaves. 

In Pentstemoriy a peculiar genus of America, abound- 
ing in the western wilds and territories, there is a 5- 
leaved calyx (as in Foxglove) ; a bilabiate, ventri- 
cose corolla ; a fifth sterile filament longer than the 
rest, and bearded on its upper side ; and hence the 
name of Pentasiemon. The capsule is ovate, 2-ceUed, 
2-valved, containing many angular seeds. There are 
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two species not uncommon in the middle states, in dry 
fields, and stony grounds. The P. pubescens^ pro- 
ducing its purplish blue flowers about June ; the pu- 
bescent leaves are lanceolate, oblong, sessile, and ser- 
rulate ; the flowers in a thin panicle ; with the sterile 
filament bearded above the middle. The P. hevigti' 
turn is very similar, but smooth, with paler, later flow- 
ers, and is less common, except to the south. 

The Chdone^ more common than the preceding 
genus, at least the C glabra^ found in wet places, in 
flower from August to October, is distinguished irom 
Peiitstemon by the thick, short ventricose form of tbe 
ringent corolla, in which the sterile filament is shorter 
likewise than the rest; the anthers are woolly, and 
the seeds membranaceously margined. The flowers 
of the C. glabra are large and white, in dense spikes ; 
the leaves lanceolate, oblong, acuminate and serrate. 



«« 



Calyx 4'Cleft. 



In wet meadows, about May and June, you vrill 
sometimes observe a very gaudy, low, unbranched- 
plant of this class and order, to which some years ago, 
with its congeners equally characterized, I gave the 
name of Euchroma^ nearly the vulgar appellation of 
Painted-cup (probably an Indian name, as is that of 
Red-bud, given to the Cercis). The common species, 
here alluded to, E. cocdnea, has the leaves and fine 
scarlet bractes spread out, each into 3 wide divisions 
like fingers on the stretch. The corolla is inconspic- 
uous, of a greenish yellow, and bilabiate, with the 
upper lip very long and linear, embracing the style 
and stamens; the caljrx ventricose, 2 to 4-cleft; 
the anthers linear with unequal sized lobes, all of 
them cohering together into the form of an oblong 
disk ; the capsule ovate, and compressed, 2-celled ; 
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the seeds numerous, surrounded with a membranace^ 
ous inflated vesicle. The Bartsia pallida^ of the 
Wiiite Mountains of New Hampshire, is anotlier spe- 
cies of Euchroma, characterized by having entire nar- 
row leaves, subovate, pale pink colored bractes, some- 
times almost white, slightly toothed at the extremity ; 
and the teeth of the caJyx entire. 

The Epiphegusy or Beech-drops, of the natural order 
Orobanche£, and formerly included in the genus 
Orobanchcy may well be known, as its generic appella- 
tion implies, by its uniform parasitic situation near the 
roots, and beneath the shade of Beech trees. The 
flowers, on the same plant, are polygamous, or fertile 
and infertile, though not as in true monoecious plants 
reciprocally necessary to the perfection of the fruit, 
for ^e first flowers produced, for some time, are all 
perfect, and the latest developed flowers alone are 
sterile. The calyx is very short, 5-toothed (and so 
an exception to our section). The corolla of the in- 
fertile flower (yellowish with purple stripes) is ringent, 
compressed, and 4-cleft ; having the lower lip flat ; 
the corolla of the fertile flower minute, 4-toothed, 
and very deciduous ; the capsule truncate, oblique 
to its axis, l-celled, imperfectly 2-valved, and opening 
only on one side. This curious plant, thickly scatter- 
ed, flowering about September, is entirely leafless, 
and destitute of verdure, repeatedly but simply branch- 
ed, with the flowers distant and aU over the stem. 
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CHAPTER XXU. 

OF THE CLASS TETRADYNAMIA.* 

In the plants of this class, known to you already as 
the Crucifera, and equally natural in the present 
artificial system, there are 6 stamens, arranged com- 
monly in 2 sets, and of an unequal length ; 2 being 
shorter than the other 4, in consequence of a small 
gland interposed betwixt their base and Uiat of the 
germ. Unlike the plants of the simple sixth class, the 
flowers of this are easily distinguished by producing a 
calyx and corolla of ody 4 parts, or in symmetry with 
the 4 longer, and more perfect stamens. The fruit 
also, as in Didynamia^ alone, forms the distinction of 
the orders ; but here the orders both belong to the 
same natural group, and are so closely related as to 
pass insensibly alinost into each other. They are 
founded merely on the comparative length of the pod 
or silique ; the first being termed Siliculosa, and die 
second order Sili^uosa. 

Four stamens, instead of 6, the ordinary numb^, 
appears to be the symmetrical proportion of this class ; 
and constant examples of a number below 6 are not 
wanting in nature ; as for example, in Lepidium vtr- 
ginicum there are only 2 to 4 ; and in Draba caroli- 
niana^ where there are also 2 of the 6 commonly want- 
ing. The 2 other short stamens then with their glands, 
which seem to form a separate system in the cruci- 
ferous flowers, have been assumed, perhaps rather 
boldly, as so many interposed rudiments of other flow- 
ers ; and it is indeed asserted, that instances have oc- 
curred of their so developing themselves. That a sin- 
gle stamen with its gland may be occasionally the 
type of a flower, is not so extraordinary a circum- 

* From ri^^m^tstfour, and ^umfitsy power, the power of four. 
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Stance as at first might appear, for we have uniform 
examples of this abridgment in the family of the 
Euphorbias ; and, in that genus itself, the flower, till 
lately considered simple, is always a compound of 
one female individual without any perianth, and 
many masculine flowers, perfected progressively, con- 
sisting each of a mere jointed stamen, and its minute 
inconspicuous scale. That such are real flowers appears 
from die occasional occurrence of a calyx and corolla 
in connexion with the single stamen, and arising from 
the articulated point, of which the lower joint alone 
thus represents the whole perianth. 

THE ORDER SILICULOSA. 

In this order the pod is short, round, and convex ; 
or circular and flat, approaching more to the nature 
of an ordmary capsule than the silique of the next 
order. Its diminutive size, however, is not always the 
most characteristic dibtinction which it presents for ob- 
servation. In both kinds of fruit the pod is divided 
into 2 cells by a partition, and opens by 2 valves, hav- 
ing the seeds attached (when several), alternately, to 
either edge of the dissepiment, which at once removes 
this kind of fruit from the nature of the legume, or 
pod of the Pea tribe, for this, though furnished with 
2 long valves, has no partition, and only a single suture, 
for the attachment of the seed. The partition of the 
silique, or long pod, of the second order of this class, 
is said to be parallel with the plane of the valves, and 
is nearly their breadth, allowing for their convexity 5 
but, in several of the silicles of our present order, 
such as that of the Cress and Shepherd's-purse, the 
valves are not merely convex, but folded together, 
and so compressed as to appear keeled like a boat. 
In this case, the partition appears very narrow com- 
pared to the whole breadth of the silicle, and, is said, 
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very truly, to be transverse, or as it were in an opposite 
direction to that of the dissepiment in the silicle. One 
of the most remarkable examples, though deviations 
from the ordinary character of the capsella or silicle, 
is that of the Psychiney so named from Psyche^ the 
Butterfly, in allusion to the fruit which instead of 2, pre- 
sents constantly 3 cells, and 3 broadly carinated valves, 
to the silicle. The same number of valves, though not 
constant, may often be observed in the fruit of the com- 
mon Candytuft {Iberis umbellata). In BiscuteUa, 
the dissepiment is reduced to a mere axis of attach- 
ment, to apparently, 2 different circular flat silicles, 
united as one fruit by their edges merely, and hence 
the name, which signifies 2 little shields. 

One of the most common weeds of this order, 
though worthy of examination, is the Shepherd's-purse 
(Thlaspi Bursa-pastoris), deriving this specific name 
from the peculiar form of the capsule. The plant has 
but litde to recommend it, being an unsightly annual, 
running, only too quickly, over neglected gardens and 
wastes, and is one of those plants, like the Chickweed, 
and the Black Nightshade (Solnum nigrum), which <3t 
have made themselves denizens olf the whole habitable 
world. In the United States it is quite common on 
the banks of the Mississippi, and the more distant 
Missouri. Its radical leaves are pinnatifid, with the 
divisions toothed, and sometimes bent in an arch. 
The flowers are very small and white. The silicle or 
capsella, which gave name to the plant itself amongst 
the ancient botanists, is triangularly obcordate, but 
without a keel or empty margin ; and the cells, each, 
contain a multiplicity of minute seeds. Such ought 
to be the description of the genus, which would then 
probably include no other plant ; but at present, by 
many, the genus is very unphilosophically constructed, 
so as, in reality, to exclude our Shepherd's-purse, and 
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embrace other plants quite dissimilar, which common- 
ly make a nearer approach to the Cress or Lepidium 
by their rounded and carinated silicles, but differ also 
from that genus by their multiplicity of seeds. 

One of our very earliest plants, the Draba vema^ in 
flower often in March, in the middle states, belongs to 
this order. It is an annual, bearing small white flow- 
ers, and the plant, of very diminutive size, bearing a 
few lanceolate, short, hairy, somewhat serrated leaves, 
and naked scapes, with a terminal corymb of flowers, 
which, in character with the genus, are succeeded by 
elliptic-oblong silicles, rather flatly compressed, and 
the cells containing many minute seeds without mar- 
gin. The cotyledones, here, indeed, a desperate mi- 
croscopic character, are also brought in, as on many 
other occasions in this '^lass, to affi)rd an additional 
character, and they are said to be cbccumbent ; that is, 
with the back of one of the seed-lobes applied to the 
curved radicle. The cotyledones are also said to be 
i»cumbent^ when their edges are applied to the radicle. 
In this, and the next species, I). caroUniana, the 
petals are very distinctly cleft. In the latter, the 
silicle is so long as to appear linear-oblong, exceeding 

^ in length its supporting pedicel. 

9 In JLepidium^ or Cress, the silicle is roundish-ovate, 
or partly obcordate, with the valves carinated and 
bursting open ; and each cell contains but 1 seed. 
The cotyledones are incumbent. 

In the Moonwort {Lmnaria)^ sometimes called Hon- 
esty, the silicle is roundish-oval, quite flat, pedicellate 
or stipitate, and as large nearly as a cent. This is 
not an uncommon garden plant, producing heart- 
shaped, indented, acute leaves, the lower ones petio- 
lated ; the flowers, nearly as large as those of the 
Wall-flower, are of a fine purple ; and 2 of the leaves 
of the calyx are swelled out or gibbous at the base. 
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The Candytuft of the gardens (Iberis) is at once 
known by its irregular corolla, in which the 2 outer 
petals are larger than the 2 others. 

THE SECOND ORDER SILI^UOSA. 

The plants of this order are known by producing 
a long, slender, linear pod, as in the example of the 
Wall-flower {Cheiranthus), which has a nattish, or 
conveK-sided, long pod, containing many flat seedsi 
with a winged margin ; and a calyx whose 2 oppodte 
leaflets are gibbous at the base, occasioned by a 
glandular tooSilet on each of these sides of the germ. 
The Stock-Gillyflower, among others, also belongs to 
this showy genus, several of which are remarkable 
for the beauty and fragrance of their flowers. It 
is only distinguishable from the true Erysimum^ by its 
round, instead of quadrangular pod. 

The Radish (Raphanus) has a very peculiar, cy- 
lindric, jointed, and swelling silique, which never 
spontaneously opens ; and has a pair of glands be- 
tween the shorter stamens and the pistil, and a second 
pair between the longer stamens and the calyx. 

In the genus Arabis, or Wall-cress, some of them 
comipon annuals, with white flowers, the silique is 
linear, with the valves flat, and 1-nerved. The seeds 
disposed in a smgle row ; the cotyledones accumbent ; 
and the calyx erect. Most of the species grow in 
dry fields or rocky hills, and are in flower from April 
to June. 

In Hesperis (Dame's-violet or Rocket), of which we 
havea common garden species (fiT. matronalis)^ with 
purplish or white and fragrant flowers, very like to 
those of the Stock-Gillyflower ; the silique is some- 
what quadrangular, or 2-edged ; the stigma nearly 
sessile, and formed of 2 connivent lobes; the 
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cotyledones flat and incumbent, with the calyx closed 
(or not spreading), and gibbous at the base. Of this 
genus there is one small flowered, inodorous species 
[H. pinnatifida) in many parts of the valley of the 
Ohio. The leaves are acutely serrate, the upper ones 
lanceolate, the lower often pinnatifid-lyrate. This plant 
18 very nearly related to S%8yjnbrium. 

In Sinapis^ or Mustard, die sihque is almost cylin- 
dric ; the seeds globose, arranged in a single row ; 
the cal]rx spreading ; and the cotyledones conduplicate 
or folded together. Most of the species are common 
weeds, but one of them is used in salad, and another 
aflbrds our common warm condiment of that name. 
The genus differs but little from that of the Cabbage 
(Brcissica) ; but in the latter the calyx is erect. 

Isatisy or Woad, used by dyers, though placed 
here, belongs more properly to the Siliculosa. It 
bears lanceolate, 2-valved, and rather short siliques, 
of only one cell, in consequence of abortion, and 
containing but 1 seed ; the valves are also carinated 
or keeled, like a boat. The flowers are yellow, and 
numerous ; the stem-leaves amplexicaule or embrac- 
ing, and sagittate or arrow-shaped. 

For convenience and affinity, we find here append- 
ed to the close of this class the genus Cleome, of the 
natural order Capparides. It bears a 4-leaved, 
spreading calyx, which is not deciduous ; and 4 un- 
enual, long clawed petals. The stamina 6, unequal, 
often connected at the base ; and the silique stipitate 
in its calyx, consisting of but one cell, with the curv- 
ed, shell-formed seeds attached to a filiform marginal 
receptacle, in which character, of the silique and seed, 
this, and the following genera, essentially differ from 
the CRUCiFERiE. Most of them have a heavy, dis- 
agreeable odor, and are possessed of deleterious 
properties, which is not the case with the other plants 
of tliis class. 
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The new genus Polanisia^ lately separated from 
Cleomej has a similar corolla with that genus ; but 
from 8 to 32 stamens ; and a silique of an oblonSy 
linear form, and sessile in the caljrx. This plant is 
very heavy scented, and viscid, with temated leaves ; 
and is found, though not very commonly, on the 
sandy shores of lakes and rivers. 

The curious Stanleyuj of the banks of the Missouri 
and of Florida, where there is also an additional 
species, appears to unite the Cruciferje and Cafpa- 
RiDEs almost uninterruptedly ; for with the flower, 
pardy, of Cleome^ and its stipitated fruit, it presents a 
complete dissepiment in the narrow and long silique, 
and has oblong seeds, with flat cotyledones. The 
S. pinnatifida produces thick, and glaucous, pinna- 
tifid leaves, not much unlike those of Sea-kale ; its 
flowers are bright yellow, in long and crowded ra- 
cemes ; with a very spreading yellow calyx ; long, 
erect, conniving petab ; and 6 stamens. 



CHAPTER XXm. 

OF THE CLASS MONADELPHIA. 

The plants of this class are only to be known 
from those of the other simpler classes by the com- 
bination or union of their filaments into one body, 
and hence the name of Monadelphia, or one brother- 
hood. This character, sometimes ambiguous or slight, 
as in Geranium and Pelargonium, is not calculated 
to bring together an uniform and natural group of 
plants. Though one of the orders, at least, contains 
a natural assemblage of the strictest symmetry ; this 
is the order Polyandria. The orders are formed 
without any reference to the pistils or fruit, and un- 



142 ORDERS PENTANDRIA AND DECANDRIA. 

like any of the preceding, secondary divisions, upon 
the number and disposition of the stamens. 

THE ORDERS FENTAKDRIA AND DECANDRIA. 

In Pentandria is now placed the Passion-flower 
(Passiflora), the type of a peculiar natural order of 
the same name. This genus, of scandent or climb- 
ing plants, is one among so many others peculiar to 
America, but more particularly to the forests of the 
southern continent. Their immensely long, and often 
woody branches attain the summits of the loftiest 
trees, or trail upon the ground, adorned with peren- 
nially green or falling leaves, sometimes palmate or 
lobed like fingers, in others like those of Laurel. 
They sustain themselves by means of undivided ten- 
drils; and send out a long succession of the most 
curious and splendid flowers, of which no other part 
of the world offers any counterpart. Some of these 
flowers are extremely fragrant, and succeeded by 
pleasant tasted, acidulous fruits, resembling berries or 
small cucumbers. — ^The character of the genus is, 
to have a 5-parted, colored calyx ; 6 petals inserted 
upon the calyx ; the nectary or lepanthium, a crown 
of filaments ; and the fruit a pedicellated pepo^ or 
berry. There are 3 species indigenous to the United 
States, commonly growing in light and dry soils, near 
the banks of rivers, from the lower part of the states 
of Delaware and Maryland, to the south and west 
indefinitely. The P. lutea has small, greenish yellow 
flowers of but little beauty^ and cordate, obtuse, 3- 
lobed leaves. The P. incamata has conspicuous 
reddish or pale colored flowers, and 3-lobed, acute, 
serrated leaves, with 2 glands on the petiole, and, 
as in many other species, furnished with a 3-leaved 
involucrum, almost simUar to an additional calyx. 



ORDERS HEPTANDRIA AND DECANDRIA. 143 



OF THE ORDER HEPTANDRIA. 

In this order comes the genus Pelargonium of the 
Cape of Good Hope, or green-house Greranium. 
The flowers are irregular in their proportions ; there 
are IT) filaments, but only 7 which bear anthers ; the 
upper, larger segment of the cdlyx communicates 
with a grooved nectary, which often proceeds a con- 
idderable distance down the peduncle, and at its ter- 
minadon has the appearance of an articulation. The 
fruit, as in the following genus, and most others of 
the natural family Geraniace^, consists of 5 peri- 
carps with long awns, united to lengthened recepta- 
cles ; when mature, they separate elastically from 
the summit to the base, with the awns then spirally 
twisted, and internally smooth. Of this splendid, 
and much admired genus, there are now more than 
350 species, besides many varieties, the effect of ac- 
cident and cultivation. Most of them are fragrant, 
and form straggling shrubs ; a few die to the ground, 
and come up and flower periodically ; but most of 
them are in perpetual leaf. 

DECANDRIA. 

Geranium, properly so called, only differs from 
Pelargonium in the equality of its calyx and corolla ; 
and in producing 10 perfect stamens, of which the 
5 alternate ones are longer, and have nectariferous 
glands at their base. Of this genus, our most com- 
mon vernal, large flowering species, in woods, is the 
pale purple flowered macmatum, which bears round- 
ish, 3 to 5-parted gashed leaves, with the upper ones 
opposite and sessUe ; the petals are entire ; the stem 
angular and forked ; the root tuberous and peren- 
nial. 
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THE ORDER POLTANDRIA, OV family MaLVACEJE. 

After inspecting the flower of the Hollyhock or 
Mallow, you will need no further definition of a Mal- 
vaceous plant, or be at a loss for reference and 
natural alliance wherever you may meet it. The 
stamens are numerous, with their filaments united into 
a column in the centre of the 5-petalled, but adhering 
corolla ; to these they are also firmly ingrafted. This 
peculiar union of the filaments gave rise to the ancient 
appellation of Columnifer^, by which this natural 
order was once known. In the centre of this hollow 
column of stamens, when slit open, you will find the 
styles disposed in another bundle, though not com- 
monly ingrafted together as the filaments ; these vary, 
from 5, to an indefinite number, and always accord 
either with the number of the separate pericarps, or 
the capsular cells. The calyx is often double, and 
sometimes alone affords generic distinctions. In this 
family are included some of the most useful as well 
as splendid productions of the vegetable kingdom ; 
such are the Coiicm {Gossypium) \ the Silk-cotton, 
or Bombcuv, a splendid genus of tall evergreen tropi- 
cal trees, also affording a long and soft silky cotton : 
the taroUnea of the West Indies, remarkable for 
the vivid colors and magnitude of their flowers : the 
Barringtonia of the tropical islands of the Pacific, a 
tall and magnificent tree, fiiU of large and most beau- 
tiful flowers, of a brilliant white and purple. But the 
most wonderful of all productions, in the singularity 
of its flower, is the Hand-tree of Mexico ( Cheiroste- 
mon)y whose spreading, linear stigmas, inclined to one 
side, not unaptly resemble tlie hand of a monkey. 
The largest and longest lived tree in the world, is the 
Adansoniay or Sour-sop of Africa, the base of whose 
trunk has been found to be of the enormous diameter 
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of 25 feet, and sufficiently large, when boltow, fo 
afford shelter fer several negro families. Adanson 
states that they endure for 6 or 7 centuries ; bdt Pro- 
fessor Smith, \9bo fell an untimely victim in die Congo 
expeditioa, thinks there is reason to believe that this 
tree is of rather ;a ipiick growtl), from the softness and 
thickness of its alburnum and woody rings. 

Among the most splendid productions of this fam- 
ity, indigehdus to the United States, is the genus 
Wbiscusy of which most of the other species af8 
tropical. They are remarkable for the magnitude 
and elegant colors of their flowers, which appear very 
similar to those of the Hollyhock oi China. This 
genus produces flowers with a double cdiyji^ the ex- 
terior of many (commonly narrow) leaves. The stig- 
mas and styles only 5 ; agreeing with the 5-cell^ 
capsule, each cell containing many seeds. By care- 
ful dissecti<$n it will be found, that each dissepiment 
of the cells, of the supposed, single capsule, is divisi- 
ble ; or, that the apparent cells are so many distinct 
small capsules. One of our finest, and most common 
species, is the £f. paltistris, a tall perennial, growing 
in marshy grounds, and flowering about August. The 
leaves are broadish-ovate, toothed, and oiten 8-lobed, 
with a short and whitish down or tomentum beneath ; 
the peduncles are axillary, distinct from the petioles, 
and articulated circularly above the middle. One 
of our common ornamental shrubs is the Althaa 
frutex, or H, syriacus^ with both double and single 
flowers, white or purple, with a deeper colored ring 
in the centre, as is common in the genus. It may be 
known, at once, by its shrubby stem, and wedge- 
shaped, smooth leav^, divided at the summit mto 3 
lobes. 

In Althcea the calyx is also double, the exterior 6 
to 9-cleft. The capsules are numerous, l-seeded, 

13 



146 ORDER POLTANDRIA^ 

and arranged in a circle. The A. offidrudiij or 
Marsh-mallow, with remarkably soft tomentose leaves, 
entire, or 3-lobed, is sometimes met with on the bor- 
ders of salt-marshes, apparently indigenous. 

Malva^ or Mallow, has the exterior of its 2 calyces 
mostly 3-leaved, and the capsules precisely as in 
JlWuea. 

. In havatera^ of our gardens, the generic character 
only differs from Malva in having a trifid exterior 
calyx. 

In the Cotton, Gossypium^ the exterior calyx is 
large, and really resembles an involucrum, being com- 
posed of 3 broad, heart-shaped, deeply serrated 
leaves. The caljrx is cup-shaped, and only 5-cleft 
towards the summit. The flowers are somewhat 
campanulate, white or yellow, with a deep purple 
base. The 5-cleft capsule, preceded by 5 styles, 
contains, in each cell, several rather large, brown, or 
greenish, coated seeds, each surrounded by a mass of 
compacted cotton, which arises from this coating. The 
leaves are generally 3 to 5-lobed. The species are 
originally tropical ; but one of them can be some- 
what profitably cultivated up to the line of the state 
of Delaware ; the cotton of warm countries is, how- 
ever, most esteemed. 

In Sida, and a few other genera, the exterior calyx 
or involucrum, as it really is, is wanting, there being 
but 1, 5-cleft, simple, and often angular calyx. The 
styles adhere so as to appear almost single. The 
capsules are numerous, arranged in a circle, each 1- 
ceUed, dehiscent, and 1 to 3-seeded. The flowers 
are often yellow, and rather sitiall. Our but too 
common species in gardens and wastes, is the S. 
abutilon, which grows rather tall and large ; the leaves 
are softly tomentose, roundish-cordate, acuminate, 
and toothed ; the peduncle shorter than the petioles ; 
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the capsules 15, truncate, hairy, and each opening 
with 2 beaks or points. The seeds of this plant have 
been employed as a substitute for Coffee, which they 
resemble considerably both in texture and taste. 
In Virginia and the southern states there is a Dioecious 
species (S. dioica), which, with another of very tall 
growth, formed once the genus JVapaa. These have 
abundance of small white flowers, and palmately 
lobed leaves ;'in J^apad smooth ; in £>. dtotca scabrous. 
In both, the peduncles produce many flowers in a 
kind of corymb, and 10 capsules in a calyx. This 
genus is very numerous in species, many of them 
being found in South America and India. 



CHAPTER XXIV. 

OF THE CLASS DIADELPHIA. 

This class, like the preceding, includes, principally, 
plants of a single very natural order, with which you 
have already been made acquainted, as the Papilio- 
NACEiE, or more properly Leguminosje, the character 
of the fruit, the legume^ bemg more uniform in this 
tribe, than the Papilionaceous, or Pea-blossomed 
flower. Its ostensible character, as the name of two 
brotherhoods would imply, is to have flowers, of what- 
ever kind, with the stamens disposed in 2 bodies of 
united filaments. It will be found, however, that 
there are several exceptions to this rule in examining 
tlie plants referred to it, particularly in the Legumi- 
NosiE. But here, justly enough, no doubt, all affinity 
pleads for their detention in the same arrangement, 
whatever it may be, which includes the rest of the 
same natural family; though this rule is violated against 
our Wild Indigo, and many other Leguminosje of 
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New Holland, which, possessing separate filaments, 
are forcibly, as we may say, detained in the sim{de 
tenth class. Nor are exceptions wanting in other 
parts of this artificial class, for in Corydalk cucuUaria 
there are 6 distinct filaments. In vary few of the 
genera is there any thing like an equal proportion in 
the 2 bodies of filaments. In the wbde order of the 
Leguminosje, there are only about 3 examfdes of the 
stamina arranged in equal sets oi 5 each ; these are 
the genera Smithia, SeJfoniay and JEaehjfwnnene. In 
all the rest of this great natural order, the stanuna 
are either wholly comhmed into one body or cylinder 
of ingrafted filaments, or with but one thread sepa* 
rated fi'om the other 9, which are combined in the 
second body. 

The orders, as in Monadelphia, are founded on 
the number of the stamina, the classical or principal 
arrangement having regard only to the peculiar and 
remarkable disposition, of the binary ingraftment of 
the staminiferous filaments. The only orders yet 
discovered are 4; namely, Pentandria, Hexandria, 
Octandria, and Decandria. 

The only plant comprised in the first of these 
orders, Pentandria, is a very curious and highly orna- 
mental genus, peculiar to the prairies or savannahs of 
the western and southern states and territories of the 
United Slates, formerly included in Dalta^ but very 
properly separated by Michaux, and now known as 
Petalostemon, expressive of its most remarkable trait, 
that of producing its petals, 5 in number, and uni- 
form, from the sanje tube of combined filaments, 
whose other threads produce anthers. Indeed, no 
other petals are produced but these, which thus hold 
the place of sterile anthers. The 5-cleft calyx, which, 
like Clover, nearly covers the very small, 1 -seeded 
legume, is characteristic also of Dalea ; but in Dalea 
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there are 10 perfect anthers, and a papilionaceous, 6- 
petalled corolla. The Petalostemons are perennials, 
with clustered, and commonly simple, low, herbaceous 
stems, terminating in cylindric dense heads of white, 
reddish purple, or pink flowers, which retain their 
color in the herbarium in a very extraordinary de- 
gree, particularly the P. violaceum^ which, after years 
of drying and death, seems still as bright as when tlie 
living ornament of its native plains. 

In Hexandria, of this class, you will find the 3 
genera, Corydalis and Fumana^ formerly united, and 
now making part of a natural order, named, from the 
better known genus, FuMARiACEiE. They have botli 
a 2-leaved calyx, and a corolla of 4 petals, with 1 or 
2 gibbous cavities at its base. In the Fumitory, how- 
ever, the silicle is nearly round, containing but a gingle 
seed, and never spontaneously opening. This is a 
common annual weed in gardens, having a weak and 
diiluse stem, and compound leaves dividing in a ter- 
nary manner. 

In Corydalis the silique is 2-valved, compressed, 
oblong, and many-seeded. Of this genus we have 
6 or 7 species, with red, white, or yellow flowers, and 
most of them early flowering and very elegant plants. 
1 will merely quote 2 of the species, which are peren- 
nial, and commonly in flower betwixt April and May. 
In both these, inhabitants of our unaltered, rich, shady, 
and often rocky woods, the 6 filaments present an 
exception, as we have noticed above, to the character 
of tlie class, in their entire separation to the base. 
The first and best known is the C. eucullaria, ridicu- 
lously called Dutchman's breeches, from the 2 straight, 
acute, divaricate spurs, or projecting gibbosities at the 
base of the corolla. This plant, which grows to- 
gether in considerable quantities, has a small, scaly, 
bulbous root; finely twice decompounded, elegant, 

13* 
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narrow leaves, of a pale and delicate green ; from the 
bosom of these arises a low scape, bearing a 1-sided 
or secund, simple raceme of white, singular looking, 
pendulous flowers. A recently discovered species, 
very similar in many respects, but found in a northern 
range, from the forests of Massachusetts to Canada, 
and so called C canadensis, differs essentially from 
the preceding in producing spherically tuberous roots ; 
finer and narrower leaves ; also white flowers with 
obtuse spurs, and simple racemes. This plant I have 
met with in the shady woods a few miles from Bel- 
lows' Falls. 

In the order Octandria is arranged the genus 
Polygala, or Milk-wort, forming the type of the natur- 
al family, Polygaleje. The United States contain 
nearly 20 species, all of them low and herbaceous, 
having small leaves, and cylindric heads or spikes of 
flowers of various colors, as red, white, and more 
rarely, yellow and blue. At the Cape of Good Hope 
there are several very elegant shrubby species, gener- 
ally with reddish purple flowers. All of them agree 
in producing a 5-leaved, irregular, persistent calyx, 
of which 2 of the leaflets are wing-shaped and colored, 
the 5th resembling the keel of the ieguminoscR, and 
often terminated with a villous tuft or crest. The cap- 
sule is obcordate, 2-celled, and 2-valved. The seeds 
few and pubescent. One of the most useful species 
of the genus is the P. senega^ or Seneka Snakeroot, 
with tbiekish toituous roots, sending up a cluster of 
simple smooth stems, with many alternate, ovate, lan- 
ceolate leaves, and spiked racemes; the calycine 
wings are white and orbicular, and the capsules ellipti- 
cal. But the pavitifolia, or few-leaved, is the most 
elegant and highly colored species in the United 
States. It forms considerable beds or colonies in the 
vicinity of Fir woods, flowering in May and June, and 
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is particularly abundant in New England and Canada. 
The stems are simple, and only 3 or 4 inches high, 
bearing a tuft of broadish ovate leaves, from amongst 
which arise 3 or 4 large and beautiful purple flowers, 
with a conspicuous crest at the extremity of the lower 
keeled petal, but at the root will be found, as in the 
species called rubeUa or polygama^ a few apterous 
fertile flowers. In the middle and southern states, in 
the swamps of the pine barrens, may frequently be 
seen, in flower from June to October, the P. fti^eo, 
remarkable for its beautiful cylindric heads of orange 
colored flowers ; in this the lower leaves are spathu* 
late, the upper ones lanceolate ; the calycine wings 
are ovate and mucronate, and the bractes shorter than 
the flowers. Our most common species, liowever, is 
the P. purpurea^ formerly confounded with the P. «aw- 
guinca, a much rarer species. In this the stem is so 
branched that the flowers all come to the same sum- 
mit, so as almost to form a corymb ; the leaves are 
alternate, rather numerous, and oblong-linear; the 
spikes cylindric, oblong, obtuse ; the flowers beardless; 
the calycine wings, cordate-ovate, twice as long as 
tlie capsule. But it is unnecessary to adduce any 
more species, they are common in every swamp, wood, 
and meadow. 

The order Decandria embraces exclusively the 
natural order of the Leguminosje, and is divisible in- 
to 2 principal sections ; in the first, are comprehended 
the mouadelphous genera, or those, in which the fila- 
ments are all connected into a tube ; and the first ge- 
nus which presents itself in this division, is one of 
great singularity, called Amarpha^ from its remarkable 
defect of petals, the corolla consisting of nothing more 
than an ovate, concave vexillum ; the wings and keel 
being entirely wanting. The calyx is pardy campan- 
ulate, and 5-clefc The legume 1 or 2^eeded, fal- 
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cate or sickle-shaped. The genus has been called 
abroad, I believe, Bastard Indigo, it is peculiar to the 
United States ; but • confined exclusively either to the 
southern or western states, and consists, at present, of 
about 6 species, all shrubs, or woody rooted peren- 
nials, growing either in prairies or by the banks of 
rivers. They have elegant small, and pinnated, smooth 
or hoary leaves ; and the flowers, comrfionly blue, are 
collected into clusters of long, terminal, rather dense 
spikes. The pods or legumes are covered with resi- 
nous, aromatic, but rather foetid glands. Our com- 
monest species, often in gardens, where it is cultivated 
for ornament, is a smooth shrub about 6 feet high, with 
dark blue flowers, and with only one of the teeth of 
the calyx acuminated, and the rest obtuse. 

The Lupin {Lupinus), which you meet in every 
garden, has all its filaments likewise united ; but its 
generic mark is to have anthers of 2 forms ; 5 of them 
oblong, and 5 round. The calyx is also bilabiate or 
2 lipped, and the legume coriaceous, or of a leathery 
or cartilaginous texture, and torulose, having protuber- 
ances which mark the lodgement of each of the seeds. 
The species are ' mosdy annuals, 2 of the American 
kinds only being perennial ; namely, L, perennh and 
jL. nootkatensis from the North-west Coast. With 2 
or 3 exceptions of simple leaved species, they have 
digitated or fingered leaves, with the leaflets nearly 
arranged in a circle. The flowers are in spikes, of 
various colours ; as white, yellow, blue, and variegated. 
The white Lupin is cultivated in die South of Europe 
for food. After being made acquainted with the genus, 
it is unnecessary here to describe the specific charac- 
ter of our rather common and beautiful blue perennial, 
digitate leaved Lupin, as you cannot confound it with 
any other native species, when you have, from appear- 
ances, such as its copiously runmng roots^ ascertained 
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k to be of peretmial duration. You win meet with it 
in flower irom May to JiHie, and it always prefers 
sandy woods. In the southern states there are 2 very 
remarkable biennial species, L. viUosus^ and L. diffusuif 
with entirely simple, oblong, silky, or viUous leaves ; 
and producmg teng showy spikes of variegated purple 
flowers. 

Stamens Diaddphous* 

In this section we shall commence with the Pea 
(PtsuM), which is not very readily distinguislied in 

S;eneric character from the Lathyrus or Vetchling. 
t difiers, however, in the calyx 'y having the segments 
aQ equal, and leaf-like ; the vexillum has al^o 2 pro- 
truding plaits. The s^le is compressed and carinate, 
with the upper side villous ; the suture of the legume 
is likewise naked. The native country of the cultivat- 
ed pea {Pisum sativum) is said to be Alsace and other 
parts of Europe ; yet it is now difficult to ascertain 
whether it be really indigenous, or only naturalized in 
such places. 

The LathyniSy Vetchling or Sweet Pea, has a calyic 
with the 2 upper segments shortest. A flat style, vil- 
lous on its upper side and widening above. All the 
species have a strong resemblance to the Pea. One 
of the most beautiful, as weU as fragrant annual spe- 
cies, is the commonly cultivated Sweet Pea {LathyruM 
odoratus). The Everlasting Pea {L. latifolius) is a 
very common denizen of old gardens, being a large and 
diffiise perennial, attaching and supporting itself* like 
all scandent plants, by means of the branching ten- 
drils terminating its single pair of broad leaflets, and 
which twining economical processes are, in fact, rea- 
soning from strict anatogy, the abortive rudiments of 
other sets of leaves, though never developed. Indeed, 
tendrils generally, of which there are abundance in 
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this family of plants, form no absolutely distinct class 
of organs, their function, on the contrary, is divided, or 
distributed among various other organs; sometimes 
they are elongated stipules, processes which tippertain 
to die system of the leaves, such are the tendrils of 
the SmtlaXj or Green Briar. In the Gloriosa superha^ 
the points of the leaves themselves are lengthened out 
into tendrils. In the Cucumber, and Pumpkin, on a 
careful comparison, it will be seen that the tendrils 
correspond in divbions with the number of the princi- 
pal vessels in the opposite perfect leaf, and, that they 
are only imperfect leaves, and merely lack the con- 
necting cellular tissue. So in many aquatic plants, 
the submersed leaves often present numerous capil- 
lary divisions, while the emerging leaves are entire, or 
merely notched, serrated, or lobed. In the Grape 
Vine \Vitis) the abortive peduncle forms the tendril, 
and may not unfrequently be found bearing a small 
portion of fruit. In the Calytrix of New Holland^ the 
petals themselves terminate m long hairs or filaments, 
not very dissimilar to tendrils. In Clematis virgin^ 
iana, one of our commonest climbers, the petiole, pro- 
ducing perfect leaves, entwines itself like an ordinary 
tendril. In the volubulous plants, such as many spe- 
cies of Convolvulus y he. the stem itself partakes of 
the clasping character of the tendril. This means of 
attachment, puts on the nature of the root, in some 
measure, in the Cissus hederacea or 6-leaved Ivy, as 
its extremities, like the radicant fibres of the Ivy, ob- 
tain a firm attachment to the trunks of trees and the 
sides of walls ; and, like roots, these radicant tendrils 
avoid the light, and seek opaque and cool bodies. We 
see in all this secondary contrivance of nature, in the 
character of the tendril, as in many other subjects of 
the vegetable kingdom, an admirable, yet variable ap- 
plication, according to circumstances, of economy to 
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the support and protection of trailing plants. No 
means of attainbg the proposed Mid are neglected ; 
a resource ever fruitful, ingenious, and simple, presents 
itself to our admiration, every instant we renect and 
observe the structure of plants. 

But to return to our immediate suUect. There is 
a second genus, that of the Vetch {pAccia) hardly to 
be distinguished from Latkyrus^ and approaching 
about as near to that genus, as it does to Pisum 
or the Pea. The following is its generic character. 
A calyx with the 3 inferior segments straight and 
longer. The vexillum notched or emarginate. The 
style transversely bearded beneath the stigma. Of 
this genus, so abundant in Europe, we have very few 
species, and some of them alike common to both 
continents ; such is Fl craccaj chiefly of the northern 
states, bearing dense spikes of downwardly inclined, 
blue flowers of considerable beauty, with numerous 
pubescent, lanceolate leaflets ; and half-arrow shaped 
stipules, or foliaceous processes, mostly entire. It is 
found commonly in meadows and thickets, in flower 
about midsummer. 

The genus Ervum (Tare and Lentile) is hardly 
to be known from Flccia^ except by its capitate stig- 
ma, which is in every direction pubescent. For the 
rest, they have the general look of diminutive vetches. 
The Lentile (E. lens\ used in soups, and other ways 
in Europe, is one ot the few redeeming pledges of 
utility in this mean looking genus. The lentile is of 
the K)rm of a flattened spheroid, or lens of a teles- 
cope, and hence the term now introduced into the arts 
from the name of the seeds of this plant. 

In the genus Astragalus, which abounds in Siberia 
and the western territories, the legume is always more 
or less 2-celled, with the inferior suture reflexed. 
They are herbaceous, and, in some species, almost 
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dirubbjr pltots, with pinnated, rarely trifoliate leaves, 
devoid oi tendrils #r weak stems, being erect or dif- 
fuse; the flowers are red, or yellow, more rarely 
blue. In A. tragucantkus^ which afibrds the gum of 
that name, and a few others with sufiruticose stems, 
tbe costa or mid-rib of the dd leaves remain, and 
become transformed, into long and crowded spines. 

In the Clover \Tr%folium\ the flowers are quite 
small, and crowded together in roundish or oblong 
beads ; and the legume is so diminutive as to be con- 
cealed vritbin the calyx, without valves, and each 
containing 2 to 4 seeds. In the ordin^' Red Clover, 
T. pratense^ tbe flower by the natural engraftment of 
the petals presents the anomally of a monopetalous 
corolla. 

The genus Lespedeza, separated from Hedysarum 
or Saintfoin, is distinguished by its lenticular, 1-seed- 
ed, unarmed, loment, or unopening legume. The 
5-parted calyx has also its segments nearly equal. 
Oi this rather elegant flowered genus there are a 
considerable number of species ; they are either tall 
or diffuse herbaceous plants, with purplish flowers, 
and trifoliate leaves subtended by minute bristly 
stipules. 

Hedysarum bears a loment, comnaonly faispid, of 
several 1-seeded, truncated, flattened jc»nts. These, 
which abound in all parts of the United States, have 
nearly the habit of the preceding genus, but that the 
plants and their leaves are often larger ; and in Eu- 
rope, including the SairUfoin^ there exists a section 
with more showy flowers, bearing pinnated leaves ; of 
these, the H, alpinum is also a native of the northern 
regions of the United States and Canada. 

In ^schynomene, principally a tropical g^ius, but 
of which one species occurs on tbe banks of the 
Delaware, the stamens partake of the extraordinary 
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character of dividine themselves into 2 equal setts. 
The calyx is abo bilabiate ; the loment compressed, 
having oae of its sutures strakbt and the other lobed ; 
thejoints truncated, and each l*seeded. 

The Kicfaiey-bean (Phaseolus) has the keel of the 
corolla with the stamens and style spirally twisted* 
The legume is likewise compressed and falcate, 
with the seeds consequently somewhat flattenedi and 
reorform or kidney-shaped. By the first and most 
important of these generic characters you will readily 
perceive a difference betwixt the flowers of this ge- 
nus, as in the Scarlet-runner (P. mtdtifloirus), for ex- 
ample, and the Lima-bean, with others now cultivated, 
which belong to the genus Dolkhos^ where none of 
this twisting of the stamens and keel is to be found ; 
and, in addition, 2 callosities at the base of the vexil- 
lum compressing the sides of the keel. We have, 
however, another genus almost intermediate between 
these two, and which, in turn, has been referred to 
both ; but it appears to constitute a distinct genus, now 
termed Sirophosiyles, in reference to the twisted 
character of the keel and its included organs, a char- 
acter possessed in common with Phaseolus, but the 
legume is cylindric, as well as the seeds, which are, 
nevertheless, partly reniform. This little kindred tribe 
are all trifoliate plants, with showy flowers, and weak, 
twining, or prostrate stems* Many of their seeds 
and unripe legumes form important articles of diet, 
and continue longer in season than any other pulse. 

In shady thickets, and on river banks, where the 
soil is black and fertile, may often be found another 
twining plant of free growth, peculiar to the United 
States, and forming of itself a particular genus, called 
Apios. Its roots are strings of oblong cylindric 
tubers, called, sometimes, Pig-potatoes, and Indian 
potatoes, as when roasted or boiled they have partly 
14 



158 CLASS BIADELPHIA^ 

the meUowness and flavor of ordinary potatoes ; and^ 
as the roots of the Lathyrus tttberosus are eaten in 
HoQand, so these, very similar tubers, made also an 
ordinary part of the vegetable food of the aborigines. 
The leaves are pinnated, each consisting of 5 or 7 
broadish leaflets, from the axils of which, about July 
and August, come out abundance of short and dense 
dusters or racemes of purplish brown, slightly fra- 
grant flowers. The calyx is partly 2-lipped, truncated, 
and 1-toothed ; the keel falcate, reflecting back and 
impressnng the summit of the vexillum. The germ 
is sheathed at its base ; the legume coriaceous and 
many-seeded. 

The Colutea, or Bladder Senna, is a beautiful genus 
of exotic shrubs, well known by tlieir inflated, thin, 
bladder-like, many-seeded legumes ; and having yel- 
low or reddish flowers. 

The genus Robiniay or Locust-tree, is one of the 
prevalent ornaments of our forests and mountain tops, 
m the milder latitudes ; they are also as commonly 
cultivated, more particularly the R. Pseudacada^ or 
common Locust-tree, so valuable for its timber. They 
have all pinnated leaves, and pendulous racemes of 
beautiful red, or white, and sometimes fragrant flowers. 
These consist of a campanulate, 4-cleft calyx, with 
its upper segment bifld. The vexillum is roundish, 
expanded, and reflexed ; the legume flat and long, 
containing many small, compressed seeds. 

In MedicagOf of wiiich Lucerne is a species, the 
keel of the corolla is bent from the vexQlum ; and 
the legume is compressed and spiral, so as to resem- 
ble the shell of a snail. 

To this family also belongs the Indigo^plant (Indi- 
gofera), having falcated, unopening, angular, small 
legumes; and also the Liquorice {Gliafrrhiza)f 
whose root is employed in commerce and medicine. 
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The largest flowered plants of the Lsguminosjb, in 
the United States, are the CKtoriaSf of which the 
vexillum is so large as to cover the wings of the co- 
FoUa. These have a few blue flowers, and ternated 
leaves ; with narrow, many-seeded pods. 

The genera formerly referred to, the now abolished 
class, PoLTADELPHiA will be found indiscriminately 
arranged, according to their characters, in Polyaa- 
dria ^ such are Hypericum^ and a few others. 



CHAPTER XXV. 

THE CLASS STNGENESIA.^ 

The character of this class and its orders have al- 
ready been explained in the 8th and 9th chapters of 
this work ; to which I would refer you, on this, as on 
other occasions, when you entertam any doubts on 
the arrangement of your plants, and the respective 
place they may occupy in the present system. The 
principal character of Stngenesia, as its Greek 
name implies, is, the utdon of the anthers ; but as 
there are examples in the Violet, Balsam, and many 
of the Cucumber tribe, of a somewhat similar union 
of anthers, though they do not now form part of this 
.class, nor bear any natural relation with it, another, or. 
second character must be present also in connexicm 
with the ingrafted anthers ; and this is the compound 
character of the flower, which well entitles it, in the 
natural method of arrangement, to the name of Com- 
posite, or Cortmbifebje. A Sunflower or Dan- 
delion, for example, is not a simple individual, like a 
Lily or a Pink f but a crowded cluster, or condensed 
corymb, made up of a considerable number of florets, 

* From fhv, togeiher, and yifMf, generation. 
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or litde flowers, iadividually, as perfect as those of a 
larger kind, each having its distinct, flat, or tubular, 
5-toothed corolla ; a set of stamens with 5 distinct 
filaments, terminating in a hollow tube of 5 connected 
anthers, through which passes a style, either single, or 
divided into S stigmas ; and at the base of the whole 
an adhering germ with one seed ; its summit often 
crowned with a calycle, or small calyx, termed the 
pappus or dovm ; as such it often becomes with the 
maturity of the seed, though it also not unfrequently 
presents itself in the less equivocal character of a de- 
finite number (properly 5 or 10) of minute scales, or 
chafi^like leaves. Of this gradual evolution of the 
c^Xyjij commonly the preceding part of the perianth, 
we are not in want of examples in other families of 
plants ; the same thing takes place in VaUrian^ the 
flowers appearing to come and go without the protec- 
tion of the calyx, which at length becomes obvious 
enough on the summit of the seed, in the form like- 
wise of a plumose radiated crown or pappus, now 
only calculated to waft abroad the seed. The seed 
in the CoMposiTiB, though often probably mistaken 
as such, is not in reality naked. It is a species of 
caryops or chartaceous pericarp, on maceration in 
water sometimes divisible, though imperfectly, into 5 
or more little valves, and includes always a single 
seed possessed of the usual integuments. Two seeds, 
at least might be expected as succeeding to the deep- 
ly bifid style, or 2 stigmas of these florets. We may 
uien again, as in so many other instances in the veget- 
able kingdom, presume an hereditary abortion, of 
great constancy, as prevalent in this very natural 
class. We have a stronger example of this abridg- 
ment of vegetable resource in the PoLXGONEiE (as 
in the Dock, Rhubarb, and Buck-wheat plant), where 
the 3-sided pericarp, preceded by 3 styles, only af- 
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ibrds 1 seed ; and id Staticej or Sea-Laveiid||r) 6 dis- 
tinct styles are succeeded by only a simple seed, in 
a valveless capsule. Yet in the order necebbaria 
of our present class, the maximum of all possible ab(Mr- 
tion is attained in the discal florets ; for though to all 
appearance as well formed as usual, they never 
produce any perfect seed, and have indeed only the 
rudiments of the caryops itself. The want of suffi- 
cient space and nourishment appears here to be the 
ojperative cause of this abortion, for the radial or ex- 
ternal florets possessing room, and merely styles and 
corollas, are amply fertile, and receive their pollen or 
its influence from the discal abortive florets, whose 
pistils perfect nothing. Abortion of a less obvious 
and constant kind is prevalent in many of the peren- 
nial plants of this class ; for amongst thousands of 
Aster, Solidago, and Gnaphalium flowers, and many 
others, scarcely any seed is ever perfected. The sap, 
immediately alter flie late period of flowering, ceasing 
sufficiently to ascend the stem, appears principally 
engaged and retained in the warmer bosom ot the 
earth to circulate in the root and numerous shoots 
which it now produces. 

THE ORDER JE<^UALI9. 

In the first order, termed j&q,ualis, the flowers are 
all equally perfect, or possessed of both stamens and 
style 5 but they are obviously divisible into 2 sections 
from the form of the florets. In the first they are all 
flat, ligulate, or strap-shaped ; in the second section 
the florets are all tubular or uncloven, for the flat flo- 
rets are certainly nothing more than florets laid open, 
and thus putting on the unusual appearance of single 
petals, or half florets. We shall, as usual, commence 
with the ligvJate flowers of the order je<%ualis. 
14* 



163 ORDER £Q,UAUS. 

Ifo noore familiar example first offers itself for our 
examinatioD thaa the common Dandelion, of the very 
small genus Leantodon ; the common calyx of which 
is quite peculiar and remarkable, being formed of 2 
senes of leaves, one of them erect and equal, tha 
other row situated near the base of the former, and 
somewhat flaccidly reflected. The common recepta- 
ol^y or plane of insertion for the florets, which consti- 
tiite the compound ligulate flower, is naked of hairs, 
or ehafly processes, and merely exhibits slight im- 
pressbns cm which the seeds were seated, somewhat 
i^esembling the top of a honey-comb. The second 
essential character of the genus, after the calyx, is 
the nature of the pappus or down, the hairs of which, 
unlike some other genera, are simple, and the whole 
crown of them stipitate, or attached to a pedicle above 
the seed. With the rest of the plant you are already 
too well acquainted to require any furdier remarks. 

The genus Prenanthes is by no means an uncom- 
mon (Hie in our woods, and most of the species flower 
in autumn. Unlike the Dandelion, they are furnished 
with stems of from one, to four feet m height ; and 
leaves, either entire, or intricately lobed, and sinuat- 
ed. The flowers, generally small, are in panicles or 
clusters, frequently nodding or inclining downwards, 
and of a yellowish white, or pale purple. The gene- 
ric character is, to have the calyx surrounded at its 
base widi leafy scales ; the florets few, (5 to 20) ; 
the receptacle naked; the pappus simple, and 
nearly sessile, or without the intervening stipe of the 
Dandelion. That they are milky juiced plants is a 
circumstance of physical structure common to all 
plants with ligulate florets. The milky sap, with 
which some of the species of this genus particularly 
abounds, as in P. dba^ and its polymorphous or pro- 
tean varieties, has been occasionally employed witli 
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eoQsiderable effect for the bite of the Rattleaiake, if 
we are to credit Mr. Pursh, the well known botanist. 

In the genus Lactuca^ or Lettuce, the calyx is im- 
bricated imd cylindrical ; the receptacle naked ; and 
the fmppus or down simple, and stipitate. From this 
chankcter iSoncAiv, or the Sow-thistle, only differs, in 
havJng the calyx wider at the base ; and the simple 
threaded pappus sessile^ or without the stipe. Tb<8 
aspect of the 2 genera is quite similar, and they bodi 
pioduce small yellow or blue flowers. 

Throughout Massachusetts and other parts of New 
England, the meadows and way sides are, in the 
autumn, commonly enlivened with a yellow flowered 
humble plant, very similar to the DandeUon, but 
smaller, the Apargia autumndlis^ distinguished from 
the other genera by having a simple imbricated caljnL ; 
a naked, punctate receptacle ; and a plumose (or 
compound threaded) sessile, unequal pappus. 

Aoout the month of May and June may not unfre- 
quently be observed a very small, but elegant orange 
yelbw flowered annual, opening only to the morn- 
ing sun, called by the celebrated Willdenow, Kr^ia 
virgimca. It is smooth and glaucous, or pale green ; 
with entire, or lyrate leaves ; sending out I-flowered 
scapes, like a diminutive Dandelion. The calyx 
consists of a simple row of leaves ; the receptacle is 
naked ; the pappus double ; the exterior one 5 to 8- 
leaved, the interior (according to the size of the spe- 
cies) consists also of 5 to 8, or as many as 24 scabrous 
brisdes in the much larger flowei'ed perennial species 
K. ampkxicaulis of the middle states. 

Our next section is the FLOscuLOSiE, the florets of 
which are att tubular. 

The first genus which we shall examine in this 
section is the Arctium^ or Burdock ; a large weed, 
but too common in wastes and by way-sides, produc- 



ng, tt first, laree, and somewhat downy. heaitnAafied 
leaves; and afterwards braocbin^ steins terminttdng 
itt « profufflOQ of purplish iiowers, inclosed in a glebu-* 
hr'cailjrXy covered with scales imbricated ■ pr tiled 
ovtt- eadi otf]iw» and ending in hooked brisde^^ whidt 
readBjr adhere id die ha&r^f mest^animalsi'akid prove 
vtirjr'iroublesaaie. The receptacle is chaffir ; and 
4fef Jpappus of a consstenee betwixl bristtes and 

The Thisde (Cordtnif), as to its general appear- 
ittbe, B too well known to need description here ; but 
itl graeric character is, to have a ventricose caljTK, 
fbraied of many imbricated scales ending in spines. 
The receptacle is simply hairy. ~ The pappus deddo* 
COS {or easBiiy separable from the seed), and either 
liahr or ^bttooae. From these the 
> tmoparionj or CSotlon Thisde, now natiffalized in 
wastes, in the northern states, di^ra jmncipdly, by 
its j^ed receptacle, winch resemUes a honey-comb. 
The species, dius naturdised, is O. aeamfkhmf which 
taxf be koown by its broad, ovate-obho^, decurrent, 
simiated; q»ny leaves^ woolly cm dttiwa^de. 

The Artichoke (Cynara) differs chiefly from the 
Thistle m the structure of the calyx, the scales b^ing 
flniy and raped on the edges, but fleshy, and termi- 
nated by a (£annelled, emarginate, and pointed ap- 
pendix* In this, and the 3 preeecfing genera, the 
great^^^rize of the florets aflfords tihun examples of the 
ttrocture of these compound flowers, but they differ 
from most others in the undivided slignia. 

Related to the ThisA», through the medium of the 
very proximate j^ua Serratuta^ is that of Vemoniai 
pecuharly American. Most of the species, alike m 
nabit, are tall, coarse^ and conmion phnts, growing in 
moist places, and by die banks o( rivers, flowering in 
autumn, and extmnig from the western parts of 
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Massiachusetts to the Gulf of Mexico, the number of 
species slowly increasiog to the south and west, to 
the number, now, of about 6. The leaves m all are 
bog, aad mosdy lanceolate, with their mardns ma- 
rated, and the flowers, resembling those of minute 
purj^ thistles, form a considerable compounded co» 
lymb. The species, are best distinguished by the 
calyx, which varying in size, is either ovate, or more 
rarely, hemispherical, formed of imbricated scales^ 
either merely acute and closely laid over each other, 
or dse ending, as in f^. noee&oroceum, in filifinrm 
points. These points are carried to an unusual length 
m a yet undescribed species of Arkansa territory, in 
which the flowers are large and hemispherical, and 
the €al3rx so appendaged and squarrose as to fiMrm, 
aknost, a Medusa's bead ; in this, the leaves are like- 
wise very bng, and narrow. Besides the generic 
character derived from the calyx f which is that of 
Serratula), the stigma, as in the feUowing genus, is 
bifid ; but the most decided trait of Vemania b in 
the existence of a double pappus, the exterior short 
and chafl^ in some degreei and the interior capil* 
lary. 

Liatris, allied to Vemomoj k one of the most ele- 
gant genera of the class, pecuGar to the United 
States, and d* which there are known 12 or 13 sp^ 
cies. The genus is very naturally divi^ble into 2 
sections ; namely, those with round tuberous roots, 
and undivided or i^mple stems ; and those with fflurous 
roots, and flowers in corymbs. Those of the fin^ 
section, whose species extend the farthest north, are 
remarkable for the grass-like narrowness of their 
leaves, elesantly contrasted with the showy magnitude, 
and beautiiul pink purple of their autumnal flowers. 
To this section belong those which have been esteem- 
ed for the bites of poisonous reptiles ; and hence 



166 ORDER JEQUALIS. 

some of their species are known by the imposing 
name of Rattlesnake's-master. In die second sec- 
tion, with corymbose flowers, the root-leaves are 
rather broad, and nerved, or vemed in 3 or 5 promi- 
nent leading lines. The L. odaratissima of the 
CaroUnas is quite remarkable for its long persisting, 
and powerful Vanilla odor, possessed by none of the 
other species ; and this property is so obvious as to 
have long obtained for the species the name of 
* Vanilla-plant.' The character of the genus is, to 
have an oblong or hemispherical imbricated calyx j 
a naked receptacle ; the pappus (elegantly) plumose, 
persistent, (and commonly colored somewhat purple). 
The seed is also obconic, striated, and pubescent. 
The most northern species is the L. scariosa, having 
a large hemispherical calyx, composed of obovate, 
nearly smooth scales, with scariose (or cha%) mar- 
gins, and the lower ones spreading ; the lower leaves 
are lanceolate, but, as is the manner of the genus, 
they diminish in size as they ascend the stem, until 
they become litde more than narrow oblong scales. 

Another very prevalent genus of the flosculous 
flowered kind is Eupatorium^ known in Europe by 
die name of Hemp Agrimony ; with us by several 
variable names, according to the species. They are 
generaDy conspicuous for size, grow in rich, moist 
grounds, and bear a profusion of small flowers, in 
large, flat-topped clusters. The genus is described 
as havmg an imbricate, oblong, loose calyx ; a long, 
deeply-cleft, conspicuous style ; the receptacle naked ; 
the pappus scabrous; the seed angular, or with 5 
striatures. In wet grounds, and near waters, in the 
autumn, throughout the United States, you will fre- 
quently meet with 4 tall species, or rather varieties, 
of this genus, with the broad lanceolate, and serrated 
leaves, verticijlated, or growing by 3 to 5 at each 
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joint of the purple stem, and terminated above by 
numerous clusters of smaH, shining purplish flowers. 
These, all formerly included in the tall E. vertunOd" 
turn, have leaves and flowers of a bitterish taste, 
arising from the dispersion of numerous mmute, and 
superficial resinous, yellow glands or scales, and have 
been employed as useful tonics. The most remark- 
able, however, of these medicinal species is the 
American Thoroughwort, or E. petfoliatum^ having 
pubescent, rugose (or wrinkled) leaves, growing so 
together at the base, as to appear but one, perforated 
by the stem. In diis, the flowers are white. But 
the most beautiful species in existence, is the E, cc^ 
lestinum, growing wild by river banks, from the Po- 
tomac to die Mississippi. Its flowers, produced very 
late in autumn, are of a beautiful smalt or sky blue, 
with the leaves cordate-ovate, and toothed. 

Scarcely distinct from Eupatorium is the Mikania 
of Willdenow ; all the species of which, American, 
and some of them tropical, are twining-stemmed pe- 
rennials, mostly with . cordate, acuminated leaves ; 
and copious, axillary cor3rmbs of purplish flowers, so 
small, taken singly, as to have a calyx of only 4 to 6 
leaves, with 4 to 6 flowers on a naked receptacle, and 
a hairy pappus. 

SUPERFLUl. 

In this order, characterized by producing 2 kinds 
of florets in the same common calyx, those in the 
ray styliferous only, and those in the disk tubular and 
perfect ; there are likewise 2 sections, but much less 
obvious than those of the preceding order .^qudlu. 
In the first the 

* Florets of the ray are obsolete. 
Such are the flowers of the Tansey {Tanautvm)^ 
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which bears an imbricated, hemispberical calyx, with 
pointed scales. The rays of the corolla indistinct, 
and trifid ; the receptacle naked, and the pappus an 
bdistinct, and mere margin. 

In the Conyza, or Marsh Fleabane, so common in 
dl our saline meadows, known by its strong and 
aomewhat disagreeable odor, and its shbmg terminal 
elustars of purplish flowers, the calyx is imbricated, 
with the scales often chaffy and dry ; the receptacle 
mdced ; and the marginal fertile florets 3-cleft. The 
pappus is simple and capillary. 

Gnaphalium, or Ftewer Everlasting, also appertains 
to this ambiguous section, having an imbricated caljrx. 
with the scales scariose (or cha^), and mostly color- 
ed ; the receptacle naked ; the florets of the ray (so 
minute and imperfect as to appear) subulate (or awl- 
shaped) ; the lertile ones are entire ; and the pappus 
scabrous, or not quite simple. One of the most remark- 
able species, in some respects, is the very early flow- 
ering G.plantagineum, which produces hoary, radical, 
ovate, 3-nerved, mucronated leaves, sending out pro- 
cumbent infertile shoots, and many low, simple stems, 
with small flat clusters of whitish flowers, which are 
dioicous, of of 2 difierent sexes, on 2 diflferent plants. 
The Gr. margaritaceuniy or common Everlasting, is 
one of the most showy American species, producing 
very narrow, tomentose leaves ; and corymbs of glo- 
bose, silvery white, shining flowers, which, as in the 
rest of the genus, abounding in Europe, and at the 
Cape of Good Hope, in Africa, owe all their beauty to 
the fine color of the spreading, and dry scales or 
leaves of the calyx. 

** Florets of the ray ligulate. 

In all the plants of this section the flowers are pro- 
vided with rays, as in the Daisy, resembling a ring of 
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marginal petals. These rays are flattened, or ligulate 
florets, furnished only with styles, and are commonly 
white, blue, or purple, while the perfect tubular florets 
of the disk are generally yellow. 

We shall commence the examples of this sectioa 
by one of the commonest weeds of North America» 
in flower throughout the autumn, in every sterile fat 
low field and neglected garden, spreading itself with 
such facility by its innumerable winged seeds, as to 
have now become also equally common throughout 
Europe and nordiem Asia, having, probably, com- 
pleted in its migration the whole circle of the globe 
in which it had originated. To this inelegant and 
obscure flowered weed, long known. as the Canadian 
Fleabane {Erigeron canadense)j difiering so materially 
from the true Erigerons, I some years ago gave the 
name of Ctenotus (in allusion to the commonness of 
the plant), forming of it then only a subgenus, though 
it probably merits separation as a perfect genus, 
including about 3 species, formerly Erigerons. Hav- 
ing very many minute radial florets, they are closely 
alUed to the preceding section of flowers with incon- 
spicuous or anomalous rays. They have, also, an 
oblong calyx ; and a simple pappus. The common 
species alluded to, is either annual or biennial, and 
of every size, firom a few inches to 5 feet, accord- 
ing to the nature of the soil on which it grows. 
The stem is hairy or hispid, and paniculated ; the 
leaves narrow, and lanceolate, the lower ones partly 
serrated ; the rays are crowded, very short, ana yel- 
lowish white, in common with the rest of the flower. 
There is also a second species, with all the leaves 
entire, in other respects very similar, but always small. 
A third very distmct species, is Michaux's Erigeron 
divaricaium^ indigenous to the banks of the Ohio and 
Mississippi near dieir junction. This is a low grow^ 

15 
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ing, extremely branched, biennial plant, with entire, 
narrow, pubescent leaves. 

The true JBrig^ron* are Daisy-like looking plants 
of common occurrence, having an imbricated, nearly 
h6niiq)herical calyx, with the florets of the ray very 
numoous, narrow, and radier long. The receptacle 
is naked ; and the pappus double (when exanuned 
through a lens) ; the exterior minute ; the interior 
hany, and of few rays. One of our handsomest 
ifioronKm vernal flowering species is the E. beUidifoli' 
icm, in some places known by the name of Poor 
Rolnn's Plantam, and the leaves chewed as a substi- 
tute for Tobacco. It is of low growth, each stem 
producing only from 3 to 5 large, Uuish, Daisy-like 
flowers, with the rays nearly twice as long as the 
hemispherical cal3rx ; the radical leaves are obovate, 
hairy, and coarsely serrated ; the stOTi leaves remote, 
clasping, and entire. The other species are taller, 
and produce many flowers, either white, or pale blue 
in the ray. 

The genus Aster^ or Starflower, of which tfie 
United States present more than 60 species, profusely 
decorating with their copious flowers our autumnal 
scenery, is nearly allied to Erigeron ; but the rays 
are fewer, and somewhat broader, generally more 
than 10, never yellow, as in most of the InulaSy being 
either white, bluish, or purple. The calyx is imbri- 
cate, with the lower scales often spreading (showing 
their near relation to the minute leaves, which com- 
monly clothe the flower branch). The receptacle is 
naked ; and the pappus simple, and many-haired. 
The Asters are large plants, and grow in almost all 
situations where the soil is good, and often in the 
shade of bushes and trees. 

So nearly related to Aster is the American species 
of Inula, which I have termed Chrysopsis^ that several 
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of the former Asters, with corymbose flowers, form, 
ia fact, a part of that divisioo, though they have not 
the characteristic yellow flowers* In these the calyx 
is closely imbricated, and no part of it spreadii^ ; 
the receptacle naked ; the pappus scabrous (or some- 
what subdivided) ; and, in nearly all the native species 
of our subgenus, funvsbed with a short, exterior cha£^ 
papmis. 

The smaUness of the flowers at once distinguish 
the Solidago% or Goklen-rods, from the InuUu; 
these have also small imbricated calyces, with the 
scales very generally connivent* The florets of the 
ray are only about 5, and yellow. The receptacle 
naked ; and the pappus simple and scabrous. The 
genus is naturally divisible into 2 sections ; in one of 
which the flowers are disposed in terminal, secund 
(or 1-sided) racemes ; m die other, they form irregu- 
lar, and smaller clusters. 

One of our too common weeds in dry pastures, is 
the White-weed, or Ox-eye Daisy, of the genus 
Chrysanthemum. This plant has an hemispherical, 
imbricated calyx, the close scales of which have 
membranaceous margins. The receptacle is naked ; 
and there is no pappus. Our only species wild, is 
the C. leucanthemumj which, for a great part of the 
year, continues to send up simple stems, clothed with 
amplexicaule, lanceolate, serrated leaves, more deeply 
cleft at the base, and terminating in large, Daisy-like, 
white rayed flowers. Of the same genus are those 
beautiful and numerous varieties of the C. Indicumj 
so commonly cultivated, and so grateful in appearance, 
blooming to the very approach of winter, when all 
other flowers have disappeared ; but these, of so many 
flne colors, introduced from China, are always double, 
or rather monstrous, having the perfect discal florets 
all transformed into ligulate or radial ones, and pro- 
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duce no seed. In what, however, are caUed the 
quUl-flowered varieties the florets are only partially 
slit open, the remsuning part being narrow and tubular. 

In AchiUeay or Millfoii, the common species so well 
known for its compoundly and finely divided leaves, 
somewhat resembUng Tansey, and producing corymbs 
of white flowers, the cal3rx is ovate, imbricate and un- 
gual; the rays 5 to 10, are roundish, and short, 
llie receptacle eha% (or leafy), and the seeds without 
either pappus or border. 

The curious American genus He/emum, of which 
one tall growing species (iT. autumnale) is quite com- 
mon in wet places, flowering from August to Septem- 
ber, having decurrent, lanceolate, serrated leaves, and 
corymbose, showy yellow flowers, is characterized by 
having a simple, many-parted, spreading caly^. The 
rays 3-cleft ; the receptacle naked, globose, bearing 
cha% scales near its margin. The seed villous ; and 
thepappus of 5-awned scales (or chsffy leaflets). 

The African Marygold, or Tagetes^ a Mexican 
genus, 2 of whose species we havo in common cultiva- 
tion, are curiously oistingQished by having a tubular 
calyx of one piece, 5-toothed at its summit ; and 
about 5 permanent florets to the ray. The recepta- 
cle b naked ; and tlie seeds are crowned with about 
5 unequal cha%^ scales. The leaves are very finely 
subdivided, and the whole plant, at least the common 
kinds, gives out, on touching, a strong odor, similar to 
Rue. 

Another very showy ornament to our flowef gardens 
are the species of the genus Zinnia^ also originally 
from Mexico, and chiefly annuals. They have a 
look of Tagetes^ but have an imbricated, round scaled 
calyx 3 and 5, or mbre, remarkably persisting broad 
rays. The receptacle is chaffy ; and the pappus con- 
gists of 2 awns. Besides those, now well known in 
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every garden, 3 or 4 remarkable and beautiful species, 
some of them perennial, not yet published, have been 
discovered near the Rocky Mountains. In one of 
these the flowers are yellow. 

FRUSTRANEA. 

This order likewise consists of radiated flowers re- 
sembling the last section of the preceding, and merely 
differ in the condition of the rays, which are neutral ; 
mere ligulate florets, ahnost petals, without either style 
or stamens, though provided with the rudiments of 
the seed at their base. 

The first and most obvious genus, with these con- 
ditions, is the Hdianthus, or Sunflower, also, an ex- 
clusive American genus. The H, annum becoming 
of such gigantic dimensions as to af&rd in its enor- 
mous flowersy not only, a good example of its order, 
but also of the characters of the class. The calyx is 
imbricate, somewhat squarrose and leafy. The re- 
ceptacle cha%, and flat. The pappus 2 caducous 
(or quickly shed) chafl[y leaves. 

In Rudbeckia, a genus also exclusively American, 
the leaves of the calyx are nearly equal, and common- 
ly arranged in a double series. The receptacle is 
conie, and provided with chaff. The pappus a 4- 
toothed margin, or nearly indistinct. The common 
species, in gardens, and wild in the southern states, 
has purple flowers, and long pendulous rays, with the 
receptacular chaff colored and pungently rigid. In 
those with yellow flowers it is often blunt ; one of 
these, the it. laciniata, is the giant of our swamps and 
wet places, having pinnately-divided, 3-lobed leaflets, 
and produces yellow flowers, somewhat resembling 
those of Helianihus. 

But one of the most elegant genera in the United 
15* 
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States is that of Coreopsut, or Tick-seed Sunflower, 
which has a double calyx ; each of many leaves^ the 
exterior shorter and green, the interior equal, partly 
coriaceous, and coloured. The receptacle producing 
flat, chaffy scales. The seeds compressed, emargi- 
nate, and often bidentate. Some of the species are culti- 
vated in gardens, and have yellow flowers. Most of 
them belong to the milder latitudes, but they are all pe- 
culiar to America. In tlie open swamps of New Jersey 
there is a low, narrow leaved species with rose colored 
flowers ; but the most beautiful, yet known, is the C. 
tinctoria, an annual or biennial, originally from Arkansa 
territory, but now common in most gardens ; its radical 
leaves are bipinnately divided, those of the stem pinnated 
in narrow segments ; the flowers come out in May, 
and are of a fine orange yellow, with a brown centre. 
It gives a reddish yellow, indellible stain to cotton, 
and, as well as the C senifolia, might be employed 
for dying. 

The Blue Bottle of our gardens, originally from the 
corn-fields of Europe, belongs to a remarkable genus, 
of great extent in species csdled Centaurea^ of which, 
as yet, but a single one, has been discovered in 
either continent of America. In all, the corollas or 
florets of the ray are funnel-form or tubular, longer 
than those of the disc, and irregular ; the pappus is 
simple, and the receptacle bristly. The genus is nat- 
urally divisible into sections or subgenera, principally, 
from the nature of the calyx. In the Blue Botde 
(^Centaurea Cyanus) the scales of ^the calyx are with- 
out either ar^iature or appendages ; the leaves are 
Unear and entire, but below often broader and divided. 
The flowers, though originally blue, in gardens, pre- 
sent varieties with white, brown, and particolored rays. 
But the largest flowered species of the genus, is, per- 
haps, the solitary one of the United States, now culti- 
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vated as an annual^ being spontaneous, in alluvial si- 
tuations, near the banks of Red River and of the Ar- 
kansa. This plant attains the height of 3 or 4 feet, 
is nearly quite smooth, with sessile, ovate, acute, rarely 
toothed leaves, the upper ones quite entire ; the 
branches, few in number, are terminated each by a 
large flower of a pale pink color j the calyx is extreme- 
ly curious, having all its imbricated scales terminated 
by moveable, chafl^, shining processes, pinnatifidly 
cleft into bristly ciliae. The pappus is hairy, and of 
unequal length. The rays of Centaureay often cleft 
with more than 6 divisions, appear to be double, infer- 
tile tubular florets, enlarged in size from the absence 
of all other organs. A transformation of this kind, 
though acting on uncombined florets, is familiar in the 
double, or rather monstrous flowers of the common 
Feverfew (^Crysanthemum Parthenium)^ where the 
enlarged tubular florets of the disk are also deprived 
of the style and stamens. 

NECESSARIA. 

In this order the rays only are fertile, for the cen- 
tral or discal florets, though to all appearance perfect, 
are constantly sterile. These plants then are easily 
known by producing seed on the margin of the disk only. 

The conomon Marygold (^Ccdendula offidnalis)^ in 
almost every garden, affords one of the few examples 
of this order which are known to exist. The calyx 
consists of many equal leaves j the receptacle is 
naked ; the seeds are without pappus, and curved ; 
those of the disk are imperfect and membranous. 
The flower is of an orange yellow, and frequently 
double or monstrous, having all the florets ligulate. 

In the southern, middle, and western states, the sa- 
vannas, prairies, and mountain meadows, present us 
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wkh a gigantic race of plants, the Silphiums, somewhat 
resembling Sunflowers, but whose generic character is 
too remarkable to allow them to be mistaken for any 
thing else. They have a peculiar calyx, with spread- 
ing or squarrose segments, which are broad, and end 
in short leafy appendages. The receptacle is provid- 
ed with chafify leaflets. The seed is flat, obcordate 
for inversely heart-shaped), emarginate, and bidentate 
(or 2-toothed). The flowers are always yellow, and 
the rays have remarkably long and obvious styles. 
The infertile discal florets often fall out before the 
disappearance of the rays. 

The Polymnias, of this order, as well as the pre- 
ceding, an exclusive American genus, are also gigan- 
tic yellow flowered plants, growing in rich, moist, 
shady, and mostly rocky woods. In these the calyx 
is double ; the exterior being 4 or 5 leaved ; the in- 
terior 10-leaved ; the leaflets concave by the swelling 
of the large seed ; the receptacle cha^ } the seed 
without pappus. 

In salt marshes is frequently to be found a shrub- 
by plant with opposite, ovate, lanceolate, deeply ser- 
rated, and somewhat scabrous leaves ; having depres- 
sed globular flowers of a greenish color, and without 
beauty, which will be found to agree with the genus 
/©a, having a 5-leaved, or 5-parted calyx. The flo- 
rets of the ray 5 (and small) ; the receptacle hairy ; 
and the seed obovate, and naked. 

SEGREGATA. 

In this order there are 2 sets of calyces ; the outer, 
or common involucrum, for such by analogy it really 
is in the whole class ; and here an inner, or included 
calyx also of the same character, containing one or 
more florets, and thus producing, as it were, a doubly 
compound flower. 
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Of native examples we have oilly the genus JBfc- 
phantopus, or Elephants'-Foot, a low growmg, hairy 
leaved perennial, of the middle and southern states, in 
dry soils, with a few, slender, divaricate, and almost 
naked branches terminating in 3-sided, 3-leaved ca- 
lyces, containing other partial ones, with 4, 6-cleft, 
perfect ligulate purple norets in each. In these the 
receptacle is naked ; and the pappus brisdy. 

In gardens may sometimes be found the Globe 
Thistle, or Echinops^ which has only one perfect tubu- 
lar (blue) floret to each partial calyx ; the seeds have 
also an obscure pappus ; and the receptacle is bristly. 
The leaves of the Globe Thistle (JE. sphtBrocephalus) 
are sinuous and pubescent, the divisions endmg in 
spines ; the flowers are in globular heads. 



CHAPTER XXVI. 

OF THE CLASS GTNANDRIA. 

The ostensible character of this class is to have 
the stamens, one or more, inserted upon, or attached 
to the style : but from the great dissimilarity of these 
organs to those of all the other classes, except the 
family of the Asclepiadeje, their total absence might 
perhaps he imagined by the superficial observer, and 
to render the subject more intelligible, it will be prop- 
er, first to give a general view of the natural family of 
the Orchideje, which forms the principal part of the 
present class. Most of the genera and species are of 
perennial duration, and grow in moist and shady places 
where vegetable earth abounds ; indeed, some of them, 
particularly in tropical climates, as the tribe of JEpi- 
dendrons exist only as parasites, attached to the bark 
of trees by their fleshy fibred roots. The roots of 
many are tuberous, and these pass by insensible grades. 
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loilie character of duck and bramdimg filMres, aD of 
nUch are ammalijr and lateralhr renewed, ao tlmt in 
mwr ofthetidier8»as those oiApketrum and JS^ 
^ aw wmi t i , the. amraaBy rejected, inert, and withering 
tuben fiinn concatenated links of several individuals, 
p ciMaiM in| ; difirent d^rees of ?ila]i^, and power of 
wfMdMciqg plants. Kearljr aB the genera, however, 
excepC^those with 6broii8 or daspiqg roots, appear to 
Ihs« riow a£Kl difficult propagation, and arcs there- 
fbM^Jbut seldom succesafuDjr eiutivated \ nor wSI tnanj 
of tfatai exist at all except in the rimde cfthe forest, and 
attidst recent vegetdbte soil.*— The teavea <rftbe whole 
tiflbe are invariably entire, not even somuch assernit* 
ed OB the edges, and conunonly of an oblaog or ellip* 
tic fimn, andwhottyorpartialh', as in graases, embrao* 
ing Aie stem by their base. The steins or scapes are 
simple or undivided ; and the flowers arranged in 
(spikes or racemes, b all, the coroUa, for there is no 
cdvx, is referrible to a division into 6 parts, as in the 
IdKes jf but these are of difierent forms, and in several 
oombinations } 5 of these parts are alvmys external, 
bot fire^ffiitly in 2 ranges, as in QndUt , where the 
3 estemal resemble a calyx, sund there are then 2 
intecvial divisions like petals, conniving together beneath 
one (tf the external segments, so as tores^nble a hood 
or behnet. The 6th segment or lip, for tibey alwavs ap- 
pear ringent flowers, possesses the most varied forms, 
oeing a perfect vegetable Proteus. It is collocated op- 
posite to the a^le, which is ofien petaloid, and seems 
flien to form an upper Hp in accordance with the low- 
eff or true petal. In Orckii this 6th petal or lip is 
often trifid, more rarefy sim{^, and sometimes divid- 
ed into fringe or hairs ; its base termmates in a sac or 
elongated nectarifierous cavi^, called the spur. In 
the Cypripedium or Ladies'-dipper, which has mosdy 
2 of its petals ingrafted so as to appear but one, with 



t' 



CLASS GYNANDBJA. 179 

a notch at its extremity, this sac or cavity is very 
lai^e, more resembling a bladder than a slipper, and 
all the rest of the lip is merged in this part of the or^ 
gan, of which, however, there are still vestiges, and a 
sort of spur at the base of the sac, in Cypripediwra 
arietiwum, and even 5 perfect petals. In the genus 
Ophrysj as now limited, altogether exotic, the lip puts on 
the most fantastic forms and colors, so as, with the rest 
of the flower, to resemble different insects, such as 
the Fly, the Bee, the Wasp, and the Spider, and in 
another the rude form of a man suspended by the 
head. The style in this family is never central, but 
so inclined to one side as to resemble an upper lip to 
the corolla. This organ in Orchis presents 2 lateral 
sacs, in each of which are included a stipitate, davate 
(or club-shaped) mass of pollen agglutinated together* 
In many other genera the masses of pollen (2, 4, or 8) 
are inseiled into the under side of an articulated move- 
able lid, seated near, or upon the summit of the style. 
The fruit is universally a 3-sided capsule, with 3 valves, 
but only one cell, and filled with very many minute 
seeds, of which extremely few are ever fertile. The 
only example with which I am acquainted, where these 
seeds are necessarily perfect, is in the very curious 
CMloglottis of New-Holland, which, contrary to the 
whole order besides, is only of an annual duration. 
The tropical genera of the natural section EpidendrAi 
presenting a labyrinth of generic characters, or very 
small groups, are remarkable for the beauty and vivid 
coloring of their flowers, and the fantastic forms of the 
ever vaiying 6th petal, or lip. From this tribe we 
derive the Vanilla of commerce, which is the pod or 
capsule of the Epidendran Vanilla. Salep is obtain- 
ed from the roots of some of the species of Ordiis; 
but, in general, the terrestrial plants of the Orchibejs 
are of such a rare and scattered occurrence, and con- 
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nected with such uncommon and mutable circura'* 
stances of soil and situation, as to promise little to man, 
but the rational amusement of admiring and observing 
their very singular and uncommon structure. 

We have already had occasion to observe a natural 
tendency to abortion of parts and organs in the tribe of 
ringent or irregular flowers ; we have remarked, that, 
in me Labiatje, instead of 5 stamens, existing in 
sjrmmetry with the perianth of quinary divisions, 4 
are generally found ; and in several genera, as Monar- 
do, Cunila, Salvia^ and CoUinsonia, only 2 perfect 
stamens, in common ; but in the Sage 2 other imper- 
fect anthers, and in one of the Collinsonias no less than 
4 perfect anthers, constandy. The 5th stamen, of which 
the rudiment is often present, is likewise suppressed, 
in the flowers of the 2d order (Anoiospermia) of 
DiDYNAMiA, or irregular flowers. There is, also, 
every reason to believe, that in this monocotyledonous 
tribey the Orchideje, whose flowers are always irreg- 
ular, there exists an hereditary abortion of organs ; 
and this is rendered sUll more probable from the re- 
markably eccentric, or even lateral position of the 
style, and the absence of filaments ; the moveable disk, 
on which the pollen is seated, being all the special 
support which the anthers, or their substitute, the po- 
lima (or masses of poDen), ever present. The G pe- 
tals, and 3-sided capsule, would lead us to expect, as 
in the Lily, a ternary number in the stamens and stig- 
ma, if complete ; but from the restraint and abortion 
induced or indicated by the irregularity of the corolla, 
and the unconcentric position of the central organs, 
we never find more than an indication of 2 lobes to 
the stigma. In Orchis^ and some other related genera, 
there are only 2 pollinia or equal to one anther ; but 
in Malaoois^' CorraUorhiza (Coral-root), and some 
others, 4 pollinia, or 2 anthers ; and in BletioyQ pollinia, 
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or 4 -anthers ; thus making as near an approaeh to 6, 
as the ConnaUaria bifoUaj in which all the parts of 
the flower are diminished to 4, though inseparable, in 
other respects, from the rest of the ConvdUaria^t in 
which the parts are by 6's. Thus amidst aberrations 
90 obscure, and variations so intricate from the origin* 
al plan or type of vegetable families, still the lights of 
analogy, by furnishing, as it were, links of connexion, 
lead, at length, to a real affinity of objects ; and we 
are satisfied, that though the Orghideje form a niost 
distinct and natural family among themselves, they 
have stiU an unalienable relation with the great lilia- 
ceous tribe of the same monocotyledonous class. 

The artificial orders of our class Gynandria, which 
includes a few other genera besides the Orchidex, 
are again founded on the number of the stamens, and 
in Monandria we find, first, the genus 

Orchis^ of which our mossy swamps and very sha- 
dy woods affi)rd no inconsiderable variety, flowering 
about midsummer and the commencement of autumn* 
The corolla is ringent, the upper petals forming a vault 
or helmet. The lip is dilated (or widened), having 
a spur beneath. The pollinia (or masses of pollen, as 
there are no true anthers) are 3 in number, and will 
be found concealed within the lateral sacs, or hooded 
hollows of the stigma. The earliest flowering species, 
not uncommon in the middle states, is the O. spectabi-* 
lis^ which has an obovate, undivided, crenate, blunt 
lip (generally purple or rather lilac^, and finely con- 
trasted with the odier straight and wnite petals. The 
spur is clavate (or club-shaped), and shorter than the 
germ ; the bractes are longer than the flower ; and the 
stem leafless ; 2 or S large leaves, however, are situ- 
ated at the base of the stem. The O. cilians of our 
swamps flowering in August, has an oblong, lanceolate, 
pinnately ciliate (or fringed) lip, twice as long as the 

16 



CLASS GTNANDRtA. 



petals ; and, as well as the whole raceme of flowers, 
IS of a bright orange inclining to white. This i^cies 
is, again, scarcely to be distinguished from the U. ble- 
phariglottiiy excepting by the snow white elegant 
flowers, and shorter lip of the latter. The O. psycodes 
has greenish flowers with a 3-parted lip, having its 
segments divided like hairs, and below a long filiform, 
clavate, ascending spnt. Another, rather common 
soecies, in^the northern states, flowering in July, is the 
O.jimbriataj bearing racemes of fine purple flowers, 
and having a 3-parted lip, scarcely longer than the 
petals, with the segments cuneiform (or wedge-shaped), 
and ciliately firinged ; the lateral petals are also a litde 
torn ; the i^ur filiform, clavate, and longer than the 
germ. There are 2 or 3 other species very similar to 
diis, of which the O. grandiflora is the most beautiful 
for the superior size, and often, fragrance of its flowers. 
AU these species, except the first, are by some refer- 
red to Hahenariaj but do not appear possessed of any 
very obvious distinguishing ^ait, and are not to be 
known apart by aspect or habit. 

Of the genus Jveoitia, or its subgenus Spiranthes 
of Richard, we have several species, common both in 
dry sandy woods, and in wet meadows. These come 
out late in the season, have all white flowers inclined 
to one side, and form a twisted or spiral wreath like a 
stair-case of the same construction. The genus is 
characterized as follows. The corolla isringent, with 
the 2 lower petals passing beneath the lip, which is 
beardless; the interior petals are connivent. The 
column (or style) apterous (or wingless) ; the pollen 
farinaceous. The leaves of the species vary a little 
in form, and the stems are nearly naked. In the fol- 
lowing genera the pollinia are inserted in a lid at the 
summit of the stigma. 

One of our most common little plants, in swamps 
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and wet meadows which have never been {dowedf is 
the Pogoma (formerly Areihusa) ophioglo$9oide$. It 
has a small fibrous rocH, the scape furnished with one 
oval leaf, and a leaf-like bracte almost immediately 
under the flower, which is rose color, or pale purple* 
Its character is to have 5 distinct petals without glands^ 
a sessile lip, hooded (or drawn up at the sides), and 
internally crested (or fringed) ; the pollen farin- 
aceous. 

About the month of June, in the same mossy 
swan^Ki with the preceding, may not unfrequendy be 
ibund a sliU more curious and el^ant purple flowered 
{dant of the Orcbidejb, a true Aretrnta, the species 
JL butboM. The whole plant is scarcely a span high ; 
its root is a small round tuber sending up a spathe, 
sheathed by an abortive leaf, and terminated most^ 
by a single large flower, though sometimes by 2 some- 
what remote Irom each other ; after a time, a linear 
radical leaf is often sent up. The flower has a very 
marked character of ringency, and consists of ^ petals, 
connate, (or growing together) at the base. The lip be- 
neath greying to the cdumn (or styles), cucullate (or 
hooded) above, and crested internally. 

But one of the most elegant of all our swamp plants 
of this tribe is the Calopogan of Brown, Oymbtduunoi 
Willdenow, which flowers about July, and is common 
tbroughout the United States. The petals are 5, 
distinct ; the lip behind (or inverted), unguiculate (or 
narrower below) ; the lamina conspicuously bearded. 
The column is free (or unconnected), and the pollen 
angular. Almost the only species is the C puUkd^ 
lusj which has a tuberous small root, sword-shaped, 
almost plaited, radical leaves, and a scape with several 
large purple flowers. 

Another genus, of rather frequent occurrence in 
dry woods, near the roots of trees, is the Malaopis, 
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pMticularly the M. lUiifolia in the middle states, flow- 
iring in June. The character is to have the 5 petals 
narrower than the lip, and spreading or deflected. 
The lip flattened, undivided, sessile, often exterior. 
The pollinia (or masses of pollen) 4, parallel with 
each other, applied to the stigma by their extremities. 
In M. lUiifoltai the plants sometimes grow in clus- 
ters, having bulbous roots, from each of which arise 2 
dliptic leaves, and a triangular scape of many flowers, 
vnm the mterior petals, ffliform and reflected ; the lip 
brownish, concave, obovate, and acute at the point. A 
second, and somewhat similar species, with a narrow- 
er greenish lip sometimes occurs. This is the JIf. 
Lcesdii^ indigenous also to Europe, and found farther 
north than the preceding. A very dissimilar species 
is the M. ophioglossoides, which bears only a single, 
embracing ovate leaf, and a crowded raceme of -mi- 
nute greenish flowers. In this, of which 1 formed the 
sub-genus Mycrostylis, the lip is sessile, concave, and 
erect, with the summit truncated and bidentate (or 2 
toothed) ; the column is minute. There are also 2 
imperfect anthers, and three pollinia. It is in fact a 
very distinct genus. 

The genus Corallarhiza, or Coral-root, from its 
branching, thicks fleshy coralloidal root destitute of 
fibres, is remarkable as being without leaves, and pro- 
ducing racemes of dusky brownish flowers, with the 
following character — ^The petals equal and connivent ; 
the lip mosdy produced or gibbous at the base ; the 
column free ; the pollinia 4, oblique, (or not parallel). 

From the preceding genus, so diflferent in habit, I 
ventured to separate the CymMdium hiemale of Will- 
denow, under the name of Aplectrum, having no 
spur or gibbosity at the base of the lip. This curious 
plant is sometimes known by the name of Adam and 
Eve, from the smajl chain of bulbs which constitute its 
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roots, 2, 3, or more of them being horisootally con- 
nected. From each of diese arises, in its germinating 
period, a single ovate and striated lesS, which remains 
green through the winter, and hence the specific name 
of hienude. About May this leaf is succeeded by a 
scape and raceme of brownish flowers, with a 3«cleft, 
unspotted lip. The character is to have the petris 
equal and connivent ; the lip unguiculate, and without 
any cavity or gibbosity at its base ; the anther sit- 
uated below the summit of the column ; the polima 
4, oblique, and lenticular. 

In DiASTDRiA you find the genus Cypripeditm or 
Lady's-dipper, also of the natural family of the Or€HI- 
DEiB, and not easily confounded with any thing else, 
after noticing its remarkable large, ventricose, inflated, 
saccate or almost bladder-like lip. Most of the q)e* 
cies have also only 4 petals ; and the under one bifid, 
(indicating that it is formed of 2, which are ingrafted 
together nearly to their points). The cx>lumn terminates 
in a petaloid lobe, which varies in form in each of the 
species. They occur conunonly in rich, and some- 
what shady woods, and flower from May to June. 
They have copiously fibrous roots, and with the excep- 
tion of the C. acaute, leafy, simple stems, more or less 
pubescent. The leaves are broad, sessile, and some- 
what plaited or ribbed ; the flowers, about 1 to 3 on a 
stem, are yellow, red, or in part white. In Europe 
there is but one species. In India and in the kingdom 
of Nepal there are several very curipus species, some 
of them with evergreen leaves. In the United "States 
there are 6 species. 

In the order Hexandria of this class, you meet 
with the genus Aristolochia or Birthwort. In these 
there is no calyx; and the corolla of one ligulate 
petal with a ventricose base. The capsule is 6- 
celled, many seeded, and inferior, — One of the most 
16* 
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important species, in a medicinal view, is the A. sei*^ 
pentaria^ or Virginia Snakeroot, the fibrous root of 
Which is highly aromatic ; it has a short erect zigzag 
stem, set with cordate, oblong, acuminated leaves ^ the 
peduncles radical, and the lip of the corolla lance- 
olate. — ^The A. Siphoy or Dutchman's pipe, from the 
singular form of the corolla, produces woody and pro- 
fusely spreading twining stems, with large heart-shap- 
ed, acute, smooth leaves; the peduncles 1-ilow- 
ered| and with an ovate bracte ; the corolla ascending 
(brown), and the border slightly 3-lobed, and equal. 

In DoDECANDRiA is uow arranged the genus Asa- 
rvmj allied to the preceding. Our common species, 
so similar to that of Europe (A. canadense)j known 
by the name of Indian-Ginger, has creeping, aromatic, 
thick roots of nearly the same taste and smell with the 
Snakeroot, from which arise clusters of very short 
stems, each with two leaves ; in the centre of them 
comes out an overshadowed brown flower, externally 
bairy consisting merely of a campanulate, S or 4- 
cleft calyx, without any corolla. The anthers have 
the peculiarity ofbeingadnate to about the middle of 
the filaments. The capsule is inferior, 6-celled, and 
Crowned with the calyx. 



CHAPTER XXVn. 

OF THE CLASS MONCECIA. 

In this, and the following class, there exist two kinds 
of flowers necessary to the perfection of the species* 
The infertile ones are, of course, those which pro- 
duce stamens only, and disappear without any suc- 
ceeding fruit. We have, already, probably met with 
occasional species in some of the preceding classes 
whose flowers are in this condition. Such are all the 
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native species of Vtiisf or Grape-vines, some of the 
plants producing staminiferous flowers only, mih tbe 
rudiments of a pistillum which is never perfected ; 
other plants produce both stamens and fruitful germs, 
though these stamens are probably imperfect. The 
poper situation then of this genus would have been 
m the next classs Dicecia, but this circumstance, 
probably unknown to Linnseus at first, induced him, 
naturally enough, to retain them, notwithstanding, in 
the same genus with the Vine of Europe, whose flow- 
ers are always perfect (or each of them provided with 
all the organs necessary to the perfection of the fruit). 
Many other genera, also, include species which are 
Monoecious or Dioecious, but are still retained in the 
same clase of perfect flowers to which the majority are 
referrib|e. In our present class, th6 two kinds of flow- 
ers constituting the same species are situated on di^r- 
ent parts of the same plant; and to this allusion is made 
in the term JUcmcBcui, which signifies one habitation. 
Whether this circumstance of the comparative fertility 
of flowers alone ought to be of any primary import- 
ance in a system of classification may well be ques- 
tioned. There are, however, in this and the following 
classes, a considerable number of plants which diflTer 
not merely in this respect, but likewise in the nature 
and form of the perianth ; as, for example, in the nut 
tribe (CoRYLACEiE), where the staminiferous or male 
flowers, in catkins or aments, bear litde or no resem- 
blance to the pistilliferous or female flowers, which pro- 
duce the nuts or firuit. To such plants this distinction of 
classification would be well applied ; and all the rest, 
with flowers similar in themselves, though perfect or im- 
perfect, might be referred, properly enough, to any of 
the other classes by the number and disposition of their 
stamens. That such plants as those of the Cortla- 
CEjE ought to be retained in a particular class, like 
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that of the present and following, is likewise obvious 
from the variable number of their stamina, which would 
render their arrangement elsewhere not only unnatural, 
but perplexing, and almost impossible, and the genera 
instead of being, as they now are, brought together, 
would then be dispersed, and nearly lost m the rest of 
the diiOferent classes of the system. 

The class being founded on the circumstance offer- 
tile and infertile flowers on the same plant; the orders 
are conveniently taken from the other classes, according 
to the number and accidents of the stamens. 

In the order Monandria, then, we now find the 
somewhat puzzling genus EvpJwrbia^ or Spurge, form- 
ing the type of the natural order Euphobbiaceje, for- 
merly arranged in Dodecandria, and then considered 
as a simple, in place of a compound flower. They all 
contain an acrid milky juice, that of some of the suc- 
culent species when inspissated forming the gum Eu^ 
phorbium of commerce. Tliey are chiefly found in 
£urope and Africa. Those of the latter continent, veg- 
etating in arid sandy grounds and deserts, have, like 
the Cactuses of America, growing in like situations, 
succulent, columnar stems, mostly destitute of leaves, 
but often armed with clustered and scattered spines. 
The general composition of their flowers and generic 
character is as follows — They present a ventricose, or 
cup-shaped involucrum, resembling a calyx, of which 
the alternate segments are petaloid. The sterile flow- 
ers, 12 or more, are generally simple ; each of them 
consisting of a mere anther with its filament, articulat- 
ed to a pedicel (and proving themselves, however sim- 
ple, still to be so many distinct flowers by coming to 
maturity at several successive periods). The calyx 
and corolla is very rarely present. The fertile flower 
is solitary, central, and stipitate (or pedicellate), with- 
out either calyx or corolla. The styles are 3, each 
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of them bifid (or cleft) ; and the capsule S-lobed, 
and 3-seeded ; the seeds at length bursting out widi 
an elastic spring, by means of a peculiar integument 
or arillus with which they are at first surrounded. 
One of the most elegant species peculiar to the 
United States, is the E. coroUata^ a perennial, with 
subdivided umbels of conspicuous white flowers, and 
narrowish, oblong, obtuse leaves. His plant is not 
uncommon in the sandy fields of the middle states, 
and is in flower about June and July. The E. tpe- 
cacuanhaf so abundant in the sandy fields of New 
Jersey, has been employed m medicine as a substitute 
for the drug indicated by its specific appellation. Its 
roots are extremely long, and rather thick ; from which 
arise clusters of very low stems, clothed with reddish 
green, smooth, opposite, obovate, or narrow lanceolate, 
and very diiferent looking leaves. The peduncles are 
few, axillary and terminal, l-flowered, and rather 
long. It is in flower about May and June. The 
most elegant . species in the United States is the 
E. variegata of Missouri and Arkansa territory, an 
annual now cultivated in the gardens, flowering late 
in autumn, and remarkable for its abundant variegated 
floral leaves. 

In the order Trianbria b the genus Typha, or 
Reed-Mace, referred to the natural family of the 
Aroideje. The common species, T. laiifolia^ is a 
tall, reed-like plant, growing on the edges of ponds, 
with long, almost semicylindric leaves and stems, 
terminating in long, brown, and dense cylindric spikes 
of inconspicuous flowers ; the uppermost, distinctly 
separated from the rest, are stenle, and without any 
kind of perianth. The 3 stamens in each of these 
minute floscules, arise from a cha% or hairy recepta* 
cle, united below into a single filament or stipe. The 
feriUe flotvers, below the sterile, are also without 
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perianth; the pericarp (or seed) is pedicellated, 
and surrounded with a hairy pappus at the base. 
This plant is found in almost every climate, and in 
nearly every quarter of the globe. 

The genus CareXj or Sedge-grass, of which there 
are not less than 90 species in this country, and a 
still greater number in Europe, bekHigs to the family 
of tbs Ctpehoidea, and, as its common name im- 
plies, is nearly related to the grasses, for which they 
are commonly taken by ordinary observers. They 
grow in woods and marshy meadows, are perennial, 
often growing in tufts, have leaves hke grass, but 
keeled^ or sharply angled beneath in the centre, pro- 
duce culms (or stems) almost universa% triangular, 
and solid within. — ^Tbe flowers, sometimes dioecious, 
as well as monoecious, are disposed in dense imbri- 
cated sqpikes or aments. The glume is 1-flowered ; 
the corolla ventncoctt. Involved, poraistent, often 2- 
toothed at the summit, and including the carytjpm 
(or seed). The staminiferous flowers have each but 
a sin^e scale, or more properly bracte. 

The Maya, or Indian Cfom (Zea Mays)^ belongs 
to the family of the grasses, and aflbrds a very intelli- 
gible example of Monoecia. The flowering top or 
panicle consists, as we all well know, of flowers which 
never produce coiy[i. These are merely staminiferous 
glumes, each one including 2 flowers, which, as well 
as their common calyx, are awnless. The fertile 
flowers form a dense spike, inclosed in a husk or 
complicated sheath of bractes. The glume both of 
calyx and corolla is 2-valved and indistinct. The 
styles, one to each grain, are filiform and very long ; 
the whole in each ear being exserted from its sheath, 
forms a silky tuft. 

in Tetrandria is arranged the Alder (Alnus) of the 
order of the Willows (SALiciNiE) ; its sterile flowers 
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^re collected into aments or catkins, made up of 3- 
flowered, wedge-shaped, and truncated receptacles or 
scales. The caljrx is the 3-lobed scales of the anient* 
The corolla is 4-parted. In the fertile flower^ the 
scales of the ament are S-flowered, and pardy trifid. 
There is no corolla. The seed is compressed and 
without winged margins. The Jl. serrulataf with 
roundish blunt leaves, and never rising above the 
magnitude of a shrub, is one of our most common 
plants on the borders of small water-courses. 

The Mulberry tree {Morus) has its flowers in cat- 
kins. The sterile ones have a 4-parted calyx, and 
no corolla. The fertSe^Jlotoera have also a 4-leaved 
calyx, which becomes a berry, and is equally devoid 
of corolla. There are 2 styles, and but one seed. 
To the same genus, though perhaps not very cor- 
rectly, was referred the Fustick tree of commerce, 
or M. tinctoria of the West Indies. This species 
has oblong ovate leaves, and axillary thorns; the 
berry is sdso spherical, and very sweet to the taste. 
The genus belongs to the UBXicsiE, or natural family 
of the Netde. Nearly related to this genus and very 
similar in habit or general aspect, is the Broussbnetioj 
or Paper Mulberry, irom the bark of which is pre- 
pared the linen worn by the inhabitants of ^the Friendly 
Islands, in the Pacific. 

On the banks of Red River, and m other parts of 
the Arkansa territory, is found a considerable tree 
related to the Fustick, with heavy yellow wood, en- 
tirely similar. It also produces ovate, acute, enthre, 
smooth leaves ; has axillary thorns, and sterile flow- 
ers, with 4-leaved calyces, almost similar to the Mul- 
berry ; but the fertile flowers have but a single style ; 
and the succulent calyces coalesce, or ingraft together 
so as to form but a single, spherical, juicy berry, like 
a large orange ; but not, as far as is yet known, eata- 
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ble. To this peculiar genus, known. as the Bow-wood 
and Osage Orange, I gave some years ago the name 
of Madura. The junction of the germs into a single, 
large berry, brings this genus in character very near 
to the Artocarpvs^ or Bread Fruit. 

In the order Pentandrta comes the AmaranthuSf 
or Princes' Feather, forming the type of the natural 
group Amaranthace£« In both the fertile and ste- 
nle flower, the calyx is 3 to 5 leaved, and there is 
no corolla ; the stamina are 3 to 6 ; there are 3 styles, 
and a 1-celled, 1-seeded capsule, opening transverse- 
ly all round. They are, I believe, all annuals, and 
several of them cultivated. One of the most re- 
markable is the M^. tricolor, whose leaves are blotched 
green, yellow, red, and sometimes brown. 

In Hexandria comes the Zizania^ or Wild Rice, 
a tall aquatic grass, commcm on the margins of large 
ponds, lakes, and rivers of still water. — The sterile 
fimoer has no calyx, but a 2-valved and partly awned 
corolla ; the fertile flower is also without calyx ; the 
corolla of 2 valves, hooded and awned ; the style 2- 
parted, and the cylindric seed, like*common Rice, is 
invested by the corolla. The leaves in Z, aquatica, 
are rather broad, and like other grass in appearance ; 
the flowers are in a large pyramidal pancicle, the fer- 
tile ones uppermost, at length approximating to the 
rachis, so as to form a kind of spike. The aborigines 
of the north-western territories, and particularly those 
of Lake Michigan, were in the habit of collecting 
large quantities of this rice for food, and it is very 
palatable, and swells when boiled as much as genuine 
rice. 

In the artifical order Polyandria you will find the 
genus Sagittaria, or Arrow-head, of the natural group 
Alismace£. The common species, as well as all 
the others, is aquatic, growing in muddy still waters. 
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It derives its name from the leaves, which are of the 
form of the Arrow-head. The flowers are white, 
have greatly the appearance of a Ranunculus, being 
produced on scapes, and grow always by 3's. In 
both kinds of flowers the calyx is 3-leavea, and the 
corolla of 3 petals. The stamina are numerous, but 
said to be definite, or constant to a certam number* 
In the fertile flowers the germs are numerous ; the 
pericarps (or apparent seeds) are aggregated, 1-seed- 
ed, and do not spontaneouriy open. There are in 
the United States 9 or 10 distinct species, and some 
of them with leaves destitute of the arrow-shape ; 
yet many have an occasional tendency to put on this 
form, when their usuisd leaves are different. 

The genus of the Oak, or QuerctLs, is arranged 
here, and takes its place in the natural order of the 
CoRVLACEjE. — ^The sterile flowers are arranged in a 
loose ament or catkin, and have a calyx, which is 
mostly 5-cleft, but no corolla ; the stamina are from 
5 to 10 ; the fertile flower consists of a cup-shaped 
scaly involucrum ; the calyx is incorporated with the 
germ, and 6-k)bed ; the germ 3-celled, with 2 of the 
cells abortive ; the style single, but with 3 to 5 stig- 
mas ; the nut (or acorn) coriaceous, 1-ceUed, and 
1 -seeded, surrounded at the base by the enlarged 
cup-shaped mvolucrum. In the United States there 
are about 30 species, some of them evergreens, but the 
most part deciduous leaved ; some of them have annual 
and others biennial fructification, or have the acorns 
produced in one or two different seasons. The cork 
is the spongy bark of the Q. suber; and from the Q. 
cocc^era is obtained those excrescences which affi)ra 
the galls of commerce. The Quercitron^ so important 
and common a yellow dye, is produced by the bark 
of our Q. tinctoricy often improperly called Black 
Oak. It is remarkable that in all the oaks known, 

17 
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there should be such a constant abortion of 2 thirds of 
the germs, that no acorn is ever detected containmg 
more than a single seed. 

The Hazlenut (CoryZt^), the type of the order Co* 
KTLACEJB, so commou a shrub in most of our bushy 
woods, has its sterile flowers in a cylindric ament (ap- 
pwing long before the leaves), with the scales 3-cieft. 
Tliere is no perianth. The stamina are about 8, with 
l-€eUed anthers. In the fertUe flmoer the calyx is 
obsolete (or scarcely discernible); the germs sev- 
eral ; the stigmas 2 ; the nut ovate, and surrounded 
with the enlarged coriaceous and scaly involucrum. 

in the Chesnut ( Castanea)^ also of the natural order 
CoRTLAC££, the Sterile flowcTs are disposed in a long 
and naked^ somewhat cylindric ament (or spike) ; each 
of them has a 1-leaved, 6-cleft calyx, and 10 to 12 
stamens. The fertile floufers grow by 3*s ; the in- 
volucrum 4-k)bed, and thickly muricated with bristly 
prickles ; the calyx 5 to 6-lobed ; the styles 6 ; the 
nut mostly 1-seeded, and invested with the enlarged 
involucrum. Of this genus there is a dwarf species 
(C. pumUa) common in all the southern states and 
known by the name of Chinquepin with the leaves 
tomentose and hoary beneath. 

The Wabut (Jnglans) has the sterile flowers in an 
imbricated ament, and the scales mosdy 5-parted; 
die calyx about 6-parted. The stamina var^ in num- 
ber, according to individuals and species, from 12 to 
30. The fertile flmuer has a 4-clen, superior calyx ; 
a 4-parted corolk ; 1 or 2 styles ; a partly spongy 
drupe ; the nut rugose, and irregularly furrowed. Of 
this genus there are about 4 species, and 2 of them 
peculiar to the United States. The /. nigra is one 
of the largest and most valuable of the American for- 
est trees, and extends from the western parts of Mas- 
sachusetts to Fk>rida. The /. dnerea^ or Butternut, 
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extends sdll further north, and has an oblong, acumin- 
ated nut deeply and irregularly sculptured. The bark, 
of this species is also sometimes employed as a cathar- 
tic medicine. The kernels of botli species are eata- 
ble, and not unpleasant. 

From the genus Julians I ventured to separate the 
Hickory, or White Walnut, by the name of Caryo, 
and they both appertam to the natural family of the 
CoRTLACELA. — The generic character is, to have the 
stenle flowers in an imbricated (trifid) ament, mth 
the scales 3-parted ; no cal3rx or corolla ; the stamina 
4 to 6. The fertile JUnoers have a 4-cleft, superior 
caljTX ; no corolla ; no styles ; but a pardy discoid, 
4-lobed stigma; the pericarp 4-valved; the nut 
pardy quadrangular, and even on the surface. Of this 
well known genus there are about 8 species, with the 
general habits of the Walnut, but the wood tough and 
white, and the nuts of several of the species are bitter 
and bedible. 

The genus PkUanus (Plane or Button-wood) has its 
flowers in globose aments. The sterile ones without 
calyx ; and with a very minute corolla. The anthers 
are adnate to the filaments from the base. In the^er- 
tUefloiuers the calyx is many-parted ; there is no cordla; 
are curved stigma ; the capsule somewhat club-shaped, 
1 -seeded, and mucronate, or pointed witii the persis- 
tent style, having its base surrounded with a hairy 
pappus. The P. ocddentalis is one of the largest and 
most majestic of the American forest-trees, growing 
generally by the banks of rivers, distinguishable at a 
distance by its white and blotched bark, pendent, glob- 
ular aments, and angularly lobed leaves. The Asiatic 
Plane (P. orientalis) not very dissimilar from the pre- 
ceding, having palmated leaves, was cultivated in 
Greece for its agreeable shade, often near temples 
and resorts of learning; and was early introduced 
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to Rome, where it became the favorite tree of the Ro- 
man viUas. 

The Arum^ or Wake-robin, is the type of the natur- 
al order AROiDEiE. Itjproduces a 1 -leaved, cucuUate 
(or hooded) spathe. There is neither calyx nor co- 
rolla. The spadix (or columnar receptacle) is naked 
above, bearing sessile anthers below tne middle, and 
the germs at the base. The berry (of which there are 
many on the same spadix) is commonly scarlet, 1 -cell- 
ed, and many-seeded. One of our most common 
and elegant species is the A. triphyUumj or Indian 
-Turnip, with a round, tuberous, hot, and acrid root. 
From each of these arise 2 ternated leaves ; and from 
between them an ovate, acuminated spathe, with a flat 
and bent summit, striped like a zebra with greenish 
and brown bands, lliis species is also dioecious, one 
spathe or plant producing fertile, and the other infer- 
tile flowers. 

In the order Monadelphia will be found tlie genus 
Pmt« (the Pine or Fir tree) the type of the natural 
order Conifekje. These are all resiniferous ever- 
greens, most abundant in mild and cold climates, and 
here very frequent in sandy sterile soil. Their impor- 
tance for timber, resin, turpentine, and pitch are well 
known. The kernels even of die Stone Pine {Pinus 
Pinea)j as large almost as almonds, are eaten as a de- 
sert in Italy and the South of France. — The sterile 
flowers are in aments, of which the scales are peltate 
(or target-shaped) ; there is neither calyx nor corolla ; 
but 2, sessile, 1-celled anthers to each scale. The 
fertile flowers are collected into an ovate or conical 
strobile (or cone) ; with the scales closely imbricated, 
and 2-flowered ; no corolla ; the pericarp a winged 
nut covered by the scales of the cone. The genus 
presents 3 natural sections, or subgenera. The first is 
Abies^ or the Fir tree, properly so called, in which the 
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leaves are solitary, and distinct at the base. Our com- 
monest species is A. canadensis^ called the Hemlock 
or Spruce tree, which has the leaves nearly in two 
rows, flat and denticulate ; the cones ovate, terminal, 
and scarcely longer than the leaves. The A, halsamea^ 
or Balsam Fir, has, also, flat, emarginate, or entire 
leaves, glaucous (or bluish green^ beneath, arranged 
in several rows, recurvedly spreadmg ; the cones large, 
purplish, cylindric, and erect. This very ornamental 
tree, so common in the northern states, extends by the 
Alleghany mountains as far as North Carolina, and is 
also found in the Rocky mountains towards the sources 
of the Missouri. It is scarcely distinct from the A. 
ptcea of Europe, and is very nearly related to the P. 
speciosa of the Hymalaya mountains, near the sources 
of the Ganges. The Canada Balsam is obtained from 
resinous blisters, which are pierced, and occupy the 
trunk of the tree. The leaves are remarkable for their 
persistence, adhering to the branches for several years. 
In the true Pines (PintLs) the leaves narrow, long,^ 
and needle-formed, occur from 2 to 5 in a short cylin- 
drical sheath ; but in most of them the primordial 
leaves are solitary, and without sheathes, as in Abies. 
The clustered leaves of this section may then perhaps 
be considered, as they are in Larix or the Larch, 
minute branchlets, each, at first, enveloped like the 
larger buds with imbricated appropriate scales. All 
the species germinate with more than 2 seed-leaves, 
(from 3 to 8), a peculiarity unknown in any other faoH 
ily of plants. The species nearest related to the pre* 
ceding section is the Pinus strobus (White or We)F- 
iiiouth PineJ, readily known from every other Ameri- 
can species oy its slender leaves in 5's, and pendulous 
cylindrical cones, longer than the leaves, witli loose 
scales. The Hymalaya mountains likewise affi>rd a 
species very similar to the Strobusy P. txceha. One 
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of die most useful and prevaleot species is the southern 
states is the Pinus patustrisj or Long-leaved Yellow 
Pitch Pine, which occupies, in predoniinating abun- 
dance, a vast extent of sterile maritime district, from 
Norfolk, in Virginia, to an indefinite distance on the 
coast of the Gulf of Mexico. Its leaves grow by 2's, 
and are mostly 12 to 16 inches long, chiefly growing 
at the extremities of the branches ; the cones are also 
poportionably large. Its timber is much used, and 
It s^rds a great part of all the turpentine, resin, and 
pitch exported from the southern states. 

The third section of Pimis is that of the Larch 
(Zjofir), principally distinguished by its deciduous 
clustered leaves, which are slender as threads. The 
Larches, of which tliere are 2 species in the United 
States, and one in Europe, grow generally in swampy 
grounds, and their bark is esteemed for tanning. Like 
all the otlier sections of the genus, their branches come 
out in pyramidal stages. 

The Cupre$8U8y or Cypress, belongs also to the Coni- 
fers. — ^its sterile flowers are in ovate aments, with 
peltate scales. There is neither calyx nor corolla ; 
and 4 sessile anthers. The fertile jlotoers are in a 
cone or strobilus with peltated scales, and are equally 
destitute of calyx or corolla. The germs are 4 to 8 
under each scale of the strobile, and to these succeed 
angular, compressed nuts. The most celebrated and 
majestic species of this useful genus is the Cedar of 
Leoanon, which forms a large spreading topped tree, 
and like the Larch, is clothed with clustered filiform 
leaves, which are evergreen, and not deciduous as in 
tlie latter. The funereal Cypress {Cupressus sem- 
pervirens) , chosen by the ancients for its sombre verdure, 
and elegant close pyramidal form, was planted near 
burial grounds and dwellings. Our White Cedar (C. 
thuyoides) is also evergreen, and has a somewhat sim*^ 
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ilar appearance, having flattened green branchleCs set 
with imbricated, minute leaves, in 4 rows. It bears 
small and nearly spherical, angular cones. It grows 
in mossy swamps in such abundance often, as to rive 
its name to such morasses. The C distkhaj diners 
from all the other known species in having deciduous 
leaves, flat and thin, arranged in 2 rows or distichous :— 
its sterile florets are disposed in leafless panicles ; and 
the cones large and spherical. Its character is so 
diflTerent from other species, that Mhrbel forms of it a 
peculiar genus, called SchtJ)ertia. It grows in deep 
mossy swamps, from Sussex county in Delaware to 
the coasts of the Grulf of Mexico, and is one of the 
largest of the American forest trees. It is much used 
for shingles, and has a remarkable property of sending 
up branches of its roots, sometimes several feet above 
the surface, in a conic form, called Cypress KneeSy 
which are alwajMestitute of leaves and branchlets. 

The genus tUdnus^ Paltna Christie or Castor Oil 
plant, now often cultivated in the United States for the 
drug It affords, and not uncommon in our gardens, has 
no corolla to the flower. That which produces the 
stamens has a 5-parted caljrx. The filaments are di- 
vided into many isubordinate branches, with numerous 
anthers. The fertile flower has a 3-parted calyx ; 3 
bifid styles, and a bristly^ 3-celled capsule, containing 
3, elastically coated, spotted, or marbled seeds, a kina 
of firuit common to all the other EhiPHORBiACEA. Our 
common species {R. communis) has large peltate, 
palmated leaves, toothed on the margin, of a glaucous 
hue beneath, and with glands on the petioles. This 
plant, with us an annual, is in tbe West Indies a per- 
manent shrub. 

Of the CncuRBiTACEJE, or Cucumber tribe, is our 
common scandent or climbing plant Sjfcios angti^af 
or single seeded Cucumber, peculiar to the United 
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States. — Its sterile flowers have a 5-toothed calyx ; a 
5-parted corolla ; and 3 filaments. The fertile jbwers 
are similar, but have a 3-cleft style ; and the Pepoor 
bristly pericarp is small, dry, and only 1 -seeded. The 
plant is an annual, trailing on bushes near the banks 
of rivers, in light rich soils. It has cordate, 5-angled, 
toothed, and scabrous leaves. The flowers are greenish 
white, and the small fruit is green, clustered, and 
hispid. 

The Cucurbita, or Gourd, Pumpkin, and Squash, 
is chiefly distinguished from tlie Cucumis, or Cucum- 
ber and Melon, by having a tumid margin to its seeds ; 
those of Cticumis having seed with an edge. They 
have nearly all a yellow, 5-cleft, rnonopetalous, almost 
funnel-shaped corolla ; and a calyx also divided into 
6 segments ; with 3 filaments ; a large berry-like fi-uit 
called a Pepo, in the (rourd and Melon very large 
and ribbed ; in the Cucumber rug^l and warty. 



CHAPTER XXVin. 

OF THE CLASS DKECLA. 

There is no difference in this class from the pre- 
ceding but the circumstance, that the perfect and im- 
perfect flowers occupy different individual plants of 
the same species, hence the appellation of Diqgcia, 
or of two habitations ; and the orders are also taken, 
as in MoN(ECiA, from the other classes. 

In DiANDRiA you will find the Willow (SaZir), whose 
staminiferous fl^owers are in cylindric aments (often 
produced before the leaves), the scales 1 -flowered, 
and mutually imbricated ; with a nectariferous gland 
at the base of each. There is no calyx or corolla. 
The stamina also vary from 1 to 5. The fertile flow- 
ers are similar, but b place of stamens have 2 stigmas, 
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mosdy bifid, succeeded by a smaD, 1-celled, 2-valved, 
manynseeded capsule. The seeds are minute, and 
furnished with a coma or tuft of down. The willow 
is the type of the natural order Saliginje, and scarce* 
ly diders from the Poplar in any thing more than the 
inferior number of stamina. They are among the 
earliest flowering shrubs and trees of northern climates, 
to which they are exclusively confined. Some of the 
species are dpine, and form the smallest shrubs known. 
Such is the o. herbacea of the Alps of Europe, which 

Sows also on the sunmiit of the White mountains of 
ew Hampshire. It is a creeping shrub, scarcely 
ever exceeding 2 inches in height, with smooth, round- 
ish, veined leaves. One of the most elegant species, 
remarkable for its pendulous branches, and narrow 
leaves, is the oriental or Weeping ^^ow {Salix Baby* 
lonica). 

One of the most extraordinai^ plants known is the 
J^aUimeriaj a submersed aquatic plant of the natural 
order Htdrocharideje. It grows in large quantities 
in the still water of most of the principal rivers near 
the banks, firom Delaware to the Mississippi, and pre- 
sents pardy submerged fields of narrow, linear, 3-nerv- 
ed, grass-like, olive-green leaves, of a thin and semi- 
transparent substance, as is usual in all herbage grow- 
ing under water. From the bosom of some o^ these 
arise siaminiferous flowers^ contained in an ovate, 2- 
parted spalhe. The mclosed spadix is covered with mi- 
nute flowers, each consisting of a 3-parted calyx, with 2 
stamens. Tliese, when mature, firom the depth at 
which they are submerged, and the shortness of the 
peduncle of the spathe, have no other means of attain- 
ing the surface of the water, but by breaking connex- 
ion with the parent. As soon as it arises to tlie surface, 
the calyx instantly springs open, and the anthers burst, 
by which impulse, and the accidents of the element 
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on which they are lauached, they, in fact, migrate 
accidentally to the vicinity of the fertile flower^ 
furnished with a long spiral peduncle, by wUch it 
is enabled to attain the surface of the water even at a 
a variable depth. The spathe of the latter is bifid, 
and 1-flowered ; the calyx 3-parted, and superior; 
the coroUa of 3-petals ; the stigma ligulate and bifid ; 
the capsule valveless, 1 -celled ; and the seeds nume- 
rous, attached to its sides. 

Iu^Tetrandria will be found the Wax Myrtle, Bay- 
berry, and Gale {Myrica)^ which have ovate-oblong 
aments, with lunulate (or crescent-shaped) scales. 
The infertile flowers have 4 to 6 stamens ; and 4-valv- 
ed anthers. In the fertile flower there is a smgle 
eerm, 2 stigmas, succeeded by a 1-celled, 1-seeded 
drupe. Of the species, the most remarkable is the 
Wax Myrtle {M, cerifera) having wedge-shaped, lan- 
ceolate leaves, with a few serratures towards the ex- 
trenuty. This species, with the surface of the 
leaves scattered with aromatic glands, is a rather 
low and spreading shrub, abundant on the sandy 
beaches and hiUs near the ocean ; and in the autumn 
covered with sessile, crowded, small berries, covered 
with a roughish coating of whitish green wax, often 
separated and collected by boiling, for the purpose of 
making lights or candles. This genus belongs to the 
family of the Salicin^. 

The Viscum^ or Misseltoe, of the natural family of 
the LoRANTHE£, is quite remarkable for its uniform 

Carasitic situation, naturally engrafting itself into the 
ark and sap-wood of youngish or smooth barked trees, 
where it forms an evergreen small bush, with opposite 
or forked, green, and brittle branches. The calyx 
consists of an entire, or but litde prominent margin. 
The petals 4, short and united at the base. — In the 
staminiferous flower there are 4 sessile anthers adnate 
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with tbe petals. In the fertile flowers^ a germ 
crowned with the margin of the caljrx ; 1 stigma, and 
a globose, 1-seeded berry. Tbe only species indige- 
nous to the United States is the F. vertMlatum^ which 
grows as far north as the lower part of the state of 
Delaware. In this the branches are opposite, the 
leaves are wedge-oval, 3-nerved and obtuse; the spikes 
axillary and solitary ; the sterile flowers mostly trifid, 
and the berries white, adhering, when mature, to the 
trunks of trees and their branches by means of the vis- 
cid pulp with which they are filled. 

In Pentandria is arranged the Hop {HumulusSoi 
the natural family of the Netdes, or URTicEiE. But 
one species is known, a twining taU plant, growing oc- 
casionally in alluvial soils, with opposite, 3 to 5-lobed| 
rough leaves. — ^The staminiferotts flowers have a 5- 
leaved calyx. The anthers have two pores at their 
extremity. There is no corolla. Tbe fertueflmfjers col- 
lected into aments, have a 1-leaved, large, persistent, 
concave, entire calyx ; no corolla ; 2 styles ; and 1 
seed. At the base of the calyx there is produced a 
coating of diaphanous yellow glands, soluble in warm 
water, and to which the Hop owes all its bitterness. 
This extractive matter has been termed Ijupvline. 

The Hemp {CanruJbisY also of the natural family 
Urtice£, has a 5-parted calyx in the standnifertms 
flmuers, and no corolla. The calyx of the fertikflow' 
er is 1-leaved, entire, and bursting on the side. In 
this there are 2 styles ; and the seed is a bivalvular 
nut within the closed calyx. There is only a single 
species of the genus known ; occasionally cultivated 
in the United States. It is a curious fact, in the his- 
tory of the sexual i^stem of Linnaeus, that pistilliferous 
plants of the hemp have been known to produce fer- 
tile seeds when cut off from all access to the stamin- 
iferous individual. 
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In the order Hexandria is the genus SmUaXi or 
Green Briar, a group of climbing thorny shrubs, with 
snKX)tb, shining, thickish, entire, cordate or elliptic, 
nerved leaves ; of the natural family of the Aspaha- 
GEiB. — The staminiferous flowers have a 6-leaved ca- 
1^ ; no corolla ; the anthers adnate to the filaments. 
The fertile fioufcrs have a minute style, and 3 stigmas ; 
the berry is superior, 3-celled ; J , 2, or 3-seeded. 
The most remarkable species is the S. herbacea, dy- 
ing down to the ground annually ; with heart-shaped 
leaves, above verticillated ; sending out long axillary 

Eeduncles, with umbels of greenish flowers, smelling 
ke the most foetid carrion or Stapelia flowers. The 
root of a particular species of this genus is the Sarsa-- 
parUla of medicine. 

The Gleditsda, or Honey locust, is a genus of spiny 
trees, of the natural family of the Leguminos£, and 

Eeculiar to China and Nortli America. They have 
ipinnated leaves, consisting of many small and partly 
elliptic leaflets. The flowers are small, greenish, and 
inconspicuous, disposed in axillary aments. — Thejt?er- 
fect ones have a 6 to 8 parted, deciduous, equal calyx, 
of which, 3 or 4 of die exterior segments are smaller ; 
and there is no corolla ; the stamina 5 to 6, rarely 8. 
The legume is flatly compressed, containing only one, 
or many seeds (often imbedded in a sweetish eatable 
pulp, and hence the common name). In the sterile 
flower the calyx is pardy turbinate (or top-shaped), 5 
to 8-parted, with 3 to 5 of the segments interior. The 
stamma 6 to 8. Our commonly cultivated species, 
indigenous to most of the western states, is the G. 
triacanthos, translated 3 thomed Acacia, from the 
spines often occurring trifid. On the trunk, however, 
in youngish trees, the spines, in reality abortive branch- 
lets, are large and ramified, but occasionally plants 
occur without any armature. In the southern states 
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&ere is a lower growing species, with a 1 -seeded, 
elliptie legume (6. manosperma). In the vicinity of 
the Roc^ mountains, towards the sources of the river 
Platte, Major Long's exploring party collected speci- 
mens of a very dwarf species, with entire, linear-ob« 
long leaflets. The O. hrachyloba of the Mississippi 
is almost intermediate with 6\ monosperma^ and the 
common species, having shorter pods than the latter, 
disposed coounonly in clustera. This genus, and 
Cfymnoeladai^f which we shaU pres^tly describe, pre-* 
sents us with a remarkable anomaly in the regular 
structure^ and deficient number of parts in the flower^ 
compared with the more perfect LGOUMiNosiB. The 
ca])rx, with its; 3 or 4 internal or petabid divisions^ 
sums up only 6 to 8 parts, in place of 10, and these 
without any of the irregular or papilionaceous characr 
ter. The stamina are equaUy deficient in number^ 
varying firom 6, 6 to 8, in place of 10. We may thus 
percdve the small importance of the mere number of 
parts, and their declension of form from regularity, as^ 
all these structures unite here in the same very natur- 
al family. 

In the order Triandria (formerly in the complex 
class and order Poltgamia tricecia) you will find the 
genus Ficus, or Fig, of the natural family of the Ur- 
TiCEiS,orNetdes, extremely remarkable K>r containing,, 
as it appears, the flowers within the fi*uit. This fruit is 
then, botanically considered, only a juicy, connivent, or 
ventricose receptacle, within which are concealed the> 
flmnrers and seeds of extreme minuteness, but obvious 
enough through a moderate microscope. Within the 
top-shaped, converging, and fleshy receptacle, the Fig, 
whose orifice is closed by scales, you wHl find a multi- 
tude of litde flowers of different kinds, complete and 
incomplete, somefimes in the same fruit, and sometimes 
on different plants. — The stamniferous jUmers have 
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a 3-parted*cal3rx, and 3 stamens. — ^The ptstUjferotis 
JUnoers have a 6-parted calyx, one style, and one 
roundish compressed seed ; in neither of these flowers 
is there any corolla. Though there are many species 
of the genus, scarcely any but the common kind and its 
varieties are eatable. 

In the order Octandria you will find the genus of 
the Poplar {Populus), dijSferingbut little from the Wil- 
low, except in habit, and referred to the same natural 
family. The aments are cylindrical, with the scales 
lacerated. — ^The sterile flowers have from 8 to 30 
stamina, seated on a turbinate, oblique, entire calyx. — 
The fertile flowers have also a turbinate calyx ; 4 stig- 
mas; a superior capsule of 1 cell, and 2 valves, 
with many small seeds ; the seeds surrounded with long 
hairs. Nearly all the species are trees, with the flow- 
ers preceding the foliage. The leaves are, generally, 
either broadly cordate, or triangular. The petiole in 
several is compressed vertically towards its extremity, 
SO as to communicate a remarkable vibratory or trem- 
bling motion to the leaves, for which the Aspen is well 
distinguished. 

The DiospyroSj or Persimmon tree, placed here 
in the present method, belongs to the rare natural 
order of the EsENACEiE. Most of the species 
are tropical. Our D. virginiana is a very leafy, 
deep green, rather small tree, filled with yellow, eata- 
ble and sweet, astringent, plumb-like fruit, only matur- 
ed by exposure to the autumnal frosts. This tree is 
indigenous to the United States, from the state of N^ 
York to Florida. — ^The character of the genus is, to 
have a 4 to 6-cleft calyx ; an urceolate monopetalous 
(yellowish) corolla, with a 4 to 6-cleft border. The 
sterUe fljowers have 8 to 16 stamens; each filament 
often producing 2 anthers. — ^In the fertile flmuers there 
are 4 to 5 stigmas, succeeded by a berry, with 8 to 
12, large, ellipdc seeds. 
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In the order Ennbandria will be found a curious, 
but inconspicuous flowered plant, which I have called 
Eudora. It is the Elodea of Michaux, but not the 
same plant of the same name, of former botanists, which 
is related to Hypericum. It is distinctly allied to Vol' 
lisrieria^ and belongs equally to the natural family of 
the HTOROCHARiDEiE. Thcrc is but one species 
hitherto known in the United States. Richard speaks 
of a second in Cayenne, in tropical America. Our 
plant is a submerged aquatic, somewhat resembling a 
moss, of a dirtjjr ohve green color, growing on the mud- 
dy margins oi ponds and still streams, from Canada to 
Florida, if not further south. The roots are perei)- 
nial, the branches diffiisely forked or dichotomous, 
thickly set with linear, or oblong, small leaves, finely 
and minutely serrulate on the margin, and growing 
vertlcillated by 3 or 4 at a joint ; from the axils of 
these arise, about midsummer, the 2 kinds of flowers, 
each at first, protected in a bifid spathe. — In the ste- 
rile jhwer (often produced at the extremity of a very 
long, flaccid, slender peduncle) there is a corolla of 
3 petals, and 9 stamens disposed in 2 ranges, 3 of 
them being interior, or, as it were, in the relative place 
of the pistillum. From the slendemess of the pedun- 
cle, which is also frequently abortive, the flowers may 
often be seen floating at large and separated from the 
parent plant, like the floscules of the Vcdlisneria. 
The instant they attain the surface, they burst open 
with elasticity, as well as the cells of their anthers. 
The pollen is large and granular, the particles sphe* 
roidal, and adhering together by 3's or4's. — ^Thej^- 
tile flower has a 3-parted calyx, and its tube identic 
with the very long apparent peduncle. The petals are 3. 
There are also 3 sterile filaments. The pericarp is an 
utriculus, or unopening integument, including about 3, 
rather large mature seeds, the formofwhichiscylindric. 
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Ib the order Decandria is the Cfynmodadus ov 
C<^e-Bean tree, another anomalous flowered plant 
of the Leguminosjs. The name of this genus, giv- 
en by Lamarck, alludes to the naked or stump £ke 
iqppearance of the branches of this fine tree, common 
in the western states, south of Ohio and on the great 
aHavial forests of the Mississippi. The leaves are 
very large, and compounded 2 or 3 times of broadish 
elfiptic leaflets. The flowers, not very coni^cuous, 
are disposed in short terminai racemes, having a tubu- 
lar 5^teft cal3rx ; and 5-petalled corolla. — ^In the sterile 
flower there are 10 stamens. — ^In the fertile 1 style, 
succeeded by a 1 -celled legume, containing a pulpy 
matter. The seeds are round, lenticular, large and 
hard, and when roasted not unpleasant to eat. The 
pulp of the pod is strongly cathartic. Tim genus af- 
£3rds us another example of a leguminous ^ant with 
a regular corolla and uncombined stamens. 

To the order Monadelpria, of the present class, is 
referred the Yew and Juniper. The appearance of the 
latter evergreen is too familiar to require descripticHi. — 
The sterile flowers are in ovate aments, with the scales 
verticillate and peltate. The anthers are 4 to 8 and 
1-celled. — In the fertile flowers the aments are glo- 
bose, the scales 3, growing together ; the stigma gaping ; 
the berry containing 3 bony or hard seeds, surround- 
ed with the united and fleshy scales of the ament 
which forms the berry. Our Red Cedar is a Juniper, 
bearmg much smaller fruit than the common kind. 
Of the J. communis^ New England aflbrds a peculiar 
variety, or rather a distinct species, called /. commU" 
nisy p, depressa, remarkable for its spreading prostrate 
stems and branches, which rise only at the extremities. 

The Yew {Taams)^ belonging also to the natural 
family of the Coniferje, has no proper perianth, the 
flowers only surrounded with imbricated sca]es.-*^In 
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the sierUe fiower there are 8 to 10 stamens with pel- 
tate anthers. — ^In theferiile no style. A concave stig- 
ma, succeeded by a neshy drupe, like a cup, open at 
the extremity ; the nut is 1 -seeded. Of the genuSy 
our northern dark Fir-woods affi)rd a. single native 
species (T. canadensis) only 2 or 3 feet high, running 
at the root, so as to grow in quantities together. Like 
the other species, it b an evergreen with linear, dis- 
tichous leaves, revolute on the margin, and bearing, 
like the Yew-Tree of Europe, red cup-shaped, sweet- 
ish berries. The leaves are said to be poisonous. 



CHAPTER XXIX. 

OF THE CLASS CRYPTOGAMIA. 

This class presents a grand exception to all the 
preceding in the Linnsean system, for here neither 
stamens, pistils, nor proper seeds, are any longer re- 
cognizable. A different, though obscure, economy 
prevails, and hence the name of the class, already ex- 
plained. The plants of Cryptogamia form, indeed, a 
separate grand division of the vegetable kingdom, re- 
senting several natural, but very distinct, orders. The 
first is that of 

The Ferns (Filices). 

These are conspicuous and well known plant?, 
found in all climates and countries, from the arctic circle 
to the tropics. Some of the species m warm climates 
attain the magnitude of trees ; their leaves are called 
^cNMk,'and ijijpLiof one continued substance with the 
brandb, often livpautifully and very intricately divided 
and subcjivided in^e giannef of a compound phime. 
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Their composition presents a fine lace-like net-work, 
or labyrinth of veinsor vessels. The fructification, with- 
out any proper visible flowers, is seen commonly to 
occupy the under surface of the fi*ond, m the form of 
round or obtong dots, or marginal lines, turning brown 
on attaining maturity. These mere dust-like spots 
and lines, when examined through a good micros- 
cope, are found to consist of dense clusters (botanical- 
iy termed «ort), of minute, flattish, circular capsules, 
at first entire, but afterwards bursUng elastically and 
irregularly tlurough the contractions of the jointed ring 
by which each of them is respectively surrounded. 
They contained seed or spora, as it is called, difiering 
irom ordinary seed, is like an impalpable powder, as 
light commonly as the air, and wafted abroad to any 
height or distance, so that it is not surprising to per- 
ceive Ferns growing high on the trunks of trees, or 
on the summits of lofty and ruined buildings. That 
they are not more common, may be accounted for, in 
the absence of the great degree of requisite moisture 
and shade necessary to their germination and growth. 

The Ferns present two very distinct divisions of 
kindred genera : namely, those which produce their 
sort on the under side of the fronds, and have cap^ 
tides surrounded tviih the articulated ring ; and oth- 
ers, such as the Osmunda, which have rather conspic- 
uous, bivalvular capsules, like two cups edge to edge, 
without the jointed ring^ and collected together, either 
on a separate independent frond, or on distinct parts 
of one. 

The common Polypody {Polypodium vulgare)ohen 
green throughout the winter, and growing on the shelv- 
ings of moist shady rocks, will affi)rd a familiar example, 
of the true or don^erous Ferns ; that is, such asJiiLve 
the fruit cm tlie under ^de of the frond, and fumiBhed 
with the jomtedTing. In this genus, the sori (or 
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small elusten cS capsules) sre nearty mmd, and ioa^- 
tered without any regard to order ; they-are, likewise^ 
without the protecting scale or involucntm so distiDclw 
Apidium, or the Shield Fern, whose acfi ut 
likewise roundish or elliptical and scattered, but^ at 
first, defended by an umbilicate or centrically attach- 
ed comnxxi scale or involucrum, which either openB 
all round, or only partial^, and then appears renn 
tana or Iddney-^ped. Of the ^enus JJ^dimm ihme 
are 13 or 14 species in the United States, some of 
them common to Europe, and they are generally the 
most frequent Ferns we meet with. 

The most common Brake, however, both in Europe 
and North America, is the species of Pteris called P. 
aquUina, bearing a large sohtary branching frond, and 
having, according to the genus, the ion forming a 
continued marginal Ime, and with the scaly invotucum 
simply formed of the inflected margin of the fixuad, 
and openbg inwards. 

In Adiantum (Maiden hair) the sori are likewise 
maipnal, but somewhat oblons, and not continuous, 
merely ternunating the ed^eoi each distinct lobe ; the 
mvolucrum is simueur and likewise c^ns inwards. 

Capsules destitute of the ring. 

In this section you will find the OsmundOj or Fbw- 
ering Fern (O. regaiis), a large and very elegant spe- 
cies, common in most of our £urk swamps, widi twice 
pinnated fnmds, terminating in panicles or branches 
entirely devoted to the production of the conspicuoas 
capsules, which are globular, pedicellated, strtafe, and. 
only half way divided into 2 valves. There is no m- 
volucrum. Anoth^ very common species, in simBar 
situatbns mih the preceding, is the O. interrupta (In- 
terrupted flowered Osmunds). This species grows in 
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doflters, and flowers eariy in the spring, before the 
complete developement of the fronds, which are 
smooth and simplj pinnated, with the divisions pinnat- 
ifid, the segments oblong and destitute of serratures ; 
the fruit-bearing diviaons blended with those which 
are infertile. 

The nxist elegant and curious Fern in the United 
States, but everywhere uncommon, is the JLygodium 
fobnaivmj wi& a long slender twining stem, and con- 
jugate or oppoate fronds, which are palmated with 5 
entire lob^ The summit becomes a fruit-bearing 
panicle. — ^The capsules are arranged in 2 series on 
the back of appendages to the frond, and are radiately 
striated, lined, or wrinkled, opening on the inner side 
fiome the base to the summit. There is here a scale- 
like involucrum covering each capsule. This singular 
and beautiful plant is met with from the neighborhood 
of Amherst in Massachusetts to the islands of the West 
Indies. 

The Club-moss (Lycopodium) presents distinctions 
sufficient to entide it to form the type of an order 
(Lycopodineje) apart from the true Ferns. We have 
12 or more species, several of them not uncommon 
in moist woods, beneath the shade of evergreens. 
They send out creeping stems, at intervals giving off 
low erect branches, clodied with evergreen, leaf-like, 
minute, or moss-like fronds. Tlie fructification com- 
monly occupies a separate scaly peduncle, ending in 
1, 2, or 3 club-shaped spikes. These capsules, ax- 
illary, and sessile in the bosom of so many bractes 
or scales, are 1 -celled ; some of them 2-valved, 
and filled with a farinaceous substance ; others are 
3-valved, containing from 1 to 6 globose bodies. 
The pollen-like powder, or sportBj at certain seasons, 
is so abundant as to appear hke a shower of sulphur^ 
and is highly inflammable. 
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The Shave-Rush {Eqmseiim)^ common hi moist 
meadows, is also the type of a distinct order (E^ui- 
setaceie). Their stems are leafless, striated cylin* 
ders, either undivided or verticillately branched, the 
joints surrounded with toothed sheathes. The vernal 
or flowering stems, for the most part quickly perish, 
but are succeeded by others which are barren and du- 
rable. — The jmctificaHon occurs in terminal spikes 
made up of peltate many-cornered scales, on die un- 
der ^de of which are from 5 to 7 sac-like involucra, 
opening lengthwise on the ihner side. The spora 
included in die involucoiim are numerous, green and 
globular, widi 4 filaments at the base of ^ach, which 
are dilated at die extremity. 

Thjb Mosses (Muscx). 

These are a very peculiar tribe of dhninutive phmts, 
of an olivaceous or dark green color, presenting^ t;om- 
monly large clusters of low forked branches arising 
from creeping roots, and clothed with minute or mi- 
croscopic leaves, often closely imbricated or crowded 
in regular rows. From these arise, generally, capillary 
peduncles terminated by oblong or cyhndric capsules, 
not preceded by flowers, having the summit : at first, 
protected by a deciduous veil or calyptre in the form 
of an extinguisher or long cone. After the fall of the 
calyptre, the summit of the capsule becomes viable j 
it is sometimes closed by a lid, but the margin or jpc- 
ristome is almost universally edged with a beautiful 
symmetrical fringe of hairs or processes, differing in 
number and form, according to the genus, and ar- 
ranged either in a single or double series. These 
hairs are by 4's, or multiples of that simple number, 
as 4 in the Andraa and jTetraphis^ in others 8, 16, 32, 
or 64. One of our most common kinds is the Hair- 
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moss, or Pohitrithum commune^ which in the northern 
climates of Europe becomes long enough for brooms ; 
with us it is always much shorter. In this genus the 
capsule is covered by a hair-like brown calyptre ; be- 
n^Uh, the capsule presents a lid or operculum, and 
finally appears a double peristome or fringe, the outer- 
most consisting of 16, 32, or 64 short, flat, inflected 
teeth ; the interior membranaceous and fiat. 

One of our most common genera is the Hypnurriy a 
large creeping kmd of Mosses common on the ground. 
The capsules come out laterally from a cluster of 
scales. The peristome is double ; the outer of 16 
teeth dilated below ; the inner membranaceous, va- 
riously toothed and torn, but commonly in 16 proces- 
ses, with smaller capillary ones interposed. The ca- 
Ijrptre is smooth. 

These characters are entirely microscopical, as, 
indeed, are also the specific distinctions, and the in- 
strument employed must have a considerable power to 
bring them into view. 

SxA-wEEDs (Alga), LivxrwortSi ako Lichens. 

This order of Linnaeus has been divided into the 3 
above mentioned. The Sea-weeds, or proper Algje, 
have leather-like, olivaceous fronds, with the sporse 
inclosed in bubble-like, or inflated portions of the 
frond. The Liverworts (Hepatic^), containing but 
few genera, are allied on one hand to the Lichens, and 
on the other by Jungermannia, apparently, to the 
Mosses, though somewhat obscurely. The Lichenes, 
formerly the genus Lichen, includes a large group of 
very natural and closely allied genera of various as- 
pects. Some of them resemble foliaceous and leathery 
expansions or fronds, which cling to stones or to the 
bark of trees. These occasionally present roundish, wart, 
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or shield-like bodies, of a darker or diiferent color 
from the frond on which they grow, and contain the 
sporae. Many of these foliaceous Lichens give 
off an abundance of viviparous progeny in the bran-like 
scales with which they may often be seen covered 5 
these scales, like the shoots and buds of phenogamous 
plants, are so many living germs of independent ex- 
istence. Other Lichens appear mtricately ramified 
like trees in miniature. Such are the Rein-deer Moss 
(L, rangiferinus of Linnsus), whose fruit appears in 
the form of brown tubercles. Another species of this 
subgejius {Baofnyces cocciferus) presents warts of a 
brilliant scarlet. This species is not uncommon on de- 
cayed wooden fences in moist situations. Some of 
these plants are employed in dying, and the Iceland 
moss (Cetraria Islandica) is used in medicine. 

Fungi, or Mushroom tribe. 

These plants have an appearance altogether differ^ 
ent from the rest of the vegetable kingdom. They all 
agree in being destitute of verdure, often of very quick 
growth, and short duration. They form various gen- 
era, extremely simple in their structure, with very ob- 
scure fructification, and many of them growing in dark 
or even subterraneous situations. The Mushroom 
genus (Agarkus) contains the common eatable spe- 
cies (4. campestris), distinguished by the following 
characters ; it bears a convex, scaly, white cap or 
head, supported on a stipe or stalk ; the whole at 
first covered by a valve or wrapper which bursts by 
the sudden growth of the stipe. In the Mushroom the 
gills, or hynueneum^ is almost of a flesh-colored red, 
turning dark by exposure to the air, and at length 
nearly black. If the Mushroom be left for a time on 
a plate of glass, a powder will be found deposited of a 
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whitish color, which is the spors or organic gecmsr. 
That these are capable of germinatioD, like the prolific 
iqmrse of the Ferns, is evident to those cultivators who 
BOW form artificial Mushroom beds by strewing the 
deca^^ plants on. prepared banks of manure. 

The genus Boletus which afibrds the spunk or 
Touch-wood, resembles the Mushroom generally, but 
has the under side of the pileus or cap pierced by nu- 
merous pores in place of gills. 
' In the genus PhaUus is found the esculent Morel, 
which has an ovate, cellular pileus, with the stipe nak- 
ed and wrinkled. This species is not uncommon in 
the shady forests of Pennsylvania, and on the banks of 
fh$ IVfisfflSsippi and Missouri. 

The Truffle or Esculent Puff-ball {Licoperdon Tu- 
her) of Europe, is a solid, globular, externally rough 
fungus, filled with farinaceous sporae, is without root, 
and grows wholly under ground. The common PuflP- 
ball is known to every one. 

The Tvher cibarium, said to have been also found 
in the United States, is collected for food in Europe 
and Asia- It grows above the earth, is globose, solid, 
destitute of root, and at length becomes black and 
warty. In this genus, among the most simple of all 
organized bodies, the substance of the fungus is mere- 
ly variegated with sporiferous veins. 

The subterraneous Tuber, however, of the southern 
states, esteemed as an article of food, is probably 
the Sclerotium Cocas of Schwartz and Schweinilz. 
It is as large as a human head, exactly of the form of 
a Cocoa-nut, and is covered by a ligneous, fibrously 
scaly, hard, brown bark ; internaUy filled with a some- 
what fleshy, cork-like matter, when in perfection ap- 
proaching to a flesh-color. It is scarcely acted upon 
by any reagent, and remains unaltered for months, 
when macerated m water, having no fermentible sub- 
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Stance. In this genus the form varies somewhat ; it is 
internally solid or filled up, and of a similar and smooth 
substance within ; but in some species it becomes 
wrinkled exteraally. Nothing, really organic can be 
of a more simple structure than the sutgects of this 
genus, and particularly the present gigantic species. 
Yet still, these almost amorpnous masses are subject 
to life and death, experience growth, and give origin, 
as parents to a renewed progeny. No real affinity 
then subsists, even here, with the mineral or inanimate 
kingdom, whose respective particles have no limited 
tie of existence, and remain unalterable and inert) 
being alone subject to the laws of chemical relatioih 
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PHYSIOLOGY OF PLANTS. 



CHAPTER L 

BEMARKS Oir THE GENERAL CHABACTER OF PLAKTS. 

Besides the conlideratioD of plants as mere objects 
of a system and holding a relation to each other, they 
deserve a higher regard as forming an eminent part 
of living and organized nature. Lake animals, mey 
are subjects of life and death, and only differ essen- 
tially from that higher order of beings in the want of 
evident sensibility, for the few apparent and equivocal 
exceptions to this universal rule, in the plants termed 
sensitive, do not militate against its general application. 
Notliing like nerves or a nervous sensorium are to be 
found in the vegetable kingdom, and, consequendy, no 
display of that motion, energy, or irritability which be- 
longs to the government of the different senses. The 
propulsion of the sap, derived alone from a fluid pa- 
pulum, and its elaboration in the vegetable tissue, in- 
to which it immediately enters, appears at once the 
simple source and cause, of all that inappreciable mo- 
tion in this tribe of beings, which we term growth or 
developement. 

The display of vegetable vitality, is, in many m- 
stances, periodical. In those plants, which we indefi- 
nitely term annuals, the whole period of existence ter- 
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minates in a few months, and from the seed alone, Is 
then to be obtained a new generation of the species. 
But in our perennial plants, trees, and shrubs, which 
often die to the ground, or cast off their leaves at the 
approach of winter, though the motion of the sap is ar- 
rested by the influence of the cold, and the generation 
of the year perishes ; yet, besides the seed, nature 
has here provided an ample source of regeneration in 
the innumerable buds, formed and ingrafted in the al- 
burnum or sap-wood of the root or stem ; by this 
means, at an early season of the year, an invariable 
supply of vegetable beings are as plentifully produced 
as required by nature. The buds of each tree or 
plant, containing within themselves, individually, all 
the rudiments of so many distinet vegetables, may be 
transferred by ingraftment or growth in the earth, and 
thus form as many distinct mdividuals, each again 
subject ad infinitum to produce an additional ingrafted 
progeny of buds and branches. The numerous 
buds of each tree, nourished through the common 
medium of the trunk and branches, perish after 
de^velopement and maturity, and are succeeded anew 
by another generation of ingrafting or protruding 
buds, for which they have provided by the deposition 
of the alburnum. The growth of every tree, as well 
as herb, is then strictly annual, and the trunk is pro- 
duced by a curious junction of dead and living matter. 
The rings of wood, which may be counted in the 
transverse section of a tree, not merely indicates its 
age, but the number of distinct generations of sponta- 
neously ingrafted individuals which it has sustained. 
In the aqimal kingdom, among the order Moluscae, 
examples of this kind of aggregation are not uncom- 
mon, where many animals are inseparately connected, 
and nourished through a common medium. This 
agamous race of plants are always similar to the pa-» 
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rent from whence they have originated, as we all 
know by the process of budding and ingrafting ; to 
say that these buds or grafts partake of the age and 
accidents of the trunk on which they were evolved, 
is improbable, if not impossible, as they can, in 
fact, be influenced only by the stock to which they 
are last ti*ansferred. 

But the most obvious display of vitality in the veg- 
etable kingdom is the generation of a new race from 
sexual intercourse, consequent on which the seed is 
produced ; in fact, an ovum like that of the birds and 
insects, containing a punctum saUens awaking to life 
on the congenial addition of the requisite heat and 
moisture. This pro^iy of th« flowers, though spe- 
cifically similar widrilpiAf parent, is yet often subject 
to considerable variation, as in the races of the animal 
kingdom. 

The infant plant is, for a while nourished with a 
ready formed supply of nutriment contained in the 
mass of the seed, or in the infant leaves {cotyledones)j 
which it first produces. The vortex of vitality, influ- 
enced more or less by external causes, is now destin- 
ed to continue its operation as long as the plant hap- 
pens to live ; (for the death in the vegetable kingdom 
which we see take place in a tree or shrub, is ever 
the effect of accident, as we have already remarked, 
that no race of vegetable beings continue to live for 
more than a year). 

Plants, like animals, consist of fluids and solids. 
The sap, almost similar to the veiious blood in 
its functions, is commonly imbibed from the bosom 
of the earth by means of the fibres of the root. 
When it first enters its composition is very sim- 
ple ; it is propelled upwards by a system of tubes or 
vessels, but is not prepared or elaborated by any 
thing like a stomach, as in animals, the fibres of the 
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root perform this selective office, but so involuntarily, 
that poisons to the vegetable structure, if present, are 
almost as readily absorbed as matters of nourishment. 
The sap, at length, conveyed into the leaves and green 
twigs is there exposed to the action of the light and the 
air, admitted by cortical pores, as in the lungs or gills of 
animals; and herein its descending course, it becomes 
prepared to supply all the solids and other peculiar 
products which characterize each particular species 
of vegetable. 

The constitutions of plants are more variable than 
those of animals, so that they are fitted, in great va- 
riety, to occupy the whole surface of the earth. The 
arctic regions have their particular tribes of plants, as 
well as the luxurious region of the tropics, where frost 
is unknown. At one extremity of the earth, or on the 
snowy summits of the loftiest mountains, vegetation 
only actively lives about two months in the year ; in this 
short period the dwarf productions of this region of 
ice, flower and perfect their seed, or prepare a new 
generation of buds, and then again fall into a state of 
dormancy, and commonly remain buried beneath their 
congenial snows. Within the tropics, a region which 
may truly be termed the paradise of plants, the utmost 
variety prevails. Widiin the compass of a few leagues 
thousands of species may be enumerated ; while the 
wliole Flora of Spitzbergen contains only about 30 
species, and all of them dwarf herbs. In the tropics, 
trees and shrubs are almost as numerous in species as 
herbs. The trees attain the most gigantic magnitude, 
and the forests, filled with evergreens, are nearly im- 
pervious to the rays of the vertical sun ; here the vege- 
tables continue throughout the year in a state of active 
growth ; dormancy in many of these plants would be in- 
stant death ; tlie stream of vitality continues without in- 
terruption, and cold, before it attains the freezing tern- 
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perature, is capable of destroying the tender vegetables 
of this favored region. These plants, however, by their 
inherent and constitutional temperament are enabled 
to resist, like animals, the destructive and drying ef- 
fects of the great heats to which they are exposed. 
So, also, the trees and shrubs of cold- climates retain 
the necessary moisture of their vitality at temperatures, 
when all other liquids freeze. 

The presence of organic life, inherited from pre- 
ceding individuals or parents of the same species, and 
only continued for a very limited period, under the 
conditions of a vital movement of certain assimilating 
fluids, like the circulation of the blood of animals, is a 
character common to all vegetables. They have, also, 
an inherent constitutkn varying with the climates and 
the soils they occupy. They are stimulated passively 
by light, heat, and the ingredients of the soil. Their 
abundance appears to be infinite ; and created princi- 
pally for the subsistence of animals, their destruction 
as well as growtli, is interminable. But, though living, 
they are formed witliout sensibility, and witliout senti- 
ment ; they have neither nerves nor senses, wants nor 
pains, that are capable of any perceptible expression. 
In the absence of nutriment they perish, with it they 
thrive ; but show no more appearance of attachment to 
existence, nor resistence to that which causes its des- 
truction, than the crystal of salt does to the contigu- 
ous agent which effects its solution or decomposition'. 
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CHAPTER II. 

GENERAL COMPONENTS OF THE VEGETABLE STRUC- 
TURE. 

Vegetables, like animals, are composed of fluids 
and solids. The fluid parts produce tiiose which are 
solid ; and the only pabulum of plants being liquid, it 
is necessary that there should be an organic vasculai* 
system for its distiibution, and that it should, no less, 
possses the vital power of assimilation, in order to 
supply the growth which takes place, and to diversify 
the products which characterize every species of per- 
fected plant 

The general solid components of the vegetable sys- 
tem are ; the membranous, the ceUvJar, the vascular, 
and the glandular textures ; the ligneous fibre, and 
the epidermis. 

The general fluids are the sap and the proper juice, 

I. Of the Solid Components * 

The first which we shall examine is the membra- 
nous texture, consisting of an exquisitely thin trans- 
parent, colorless, film-like membrane or pellicle, found 
in every individual of the vegetable kingdom. The 
nicest microscopical examinations are unable to throw 
any light on its intimate structure, so that no appear- 
ances of organization have yet been detected in it. 
It is that component of tlie vegetable structure, which 
constitutes its basis ; or which in it lax state forms the 
cellular and the glandular textures and the epidermis ; 
a little condensed it constitutes the vascular texture, 
and perhaps still more consolidated forms the ligneous 

* For the plates illustrative of this part of the subject, see the 
end of the volume. 
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fibre ; so that it enters into tbe whole of the solid ma^ 
terials of die vegetable. . . 

The CdMar tes^ure is formed fiom the mendbrap 
nous. It presents, in the parts of a plant where it is 
not compressed, the appearance of nexagonal ceDs, 
resemblmg those of a honeycomb. Mirbel discovered 
that diey are similar to the geometrical cells of a honqr" 
comb, ahboodi sometimes of a longitudinal figura^ 
and that the mviaons of tha membrane which umm 
them are common tocondguoos ceUs ; that thejr cooh 
municate with each other by means c^ pores and sHtiy 
about &e 300th part of a hne in diameter ; and that 
throudi those perfixradons, the v^etaUe juices thef 
c(Hitam are dowly transfiised. He asserts, also, thai 
these pores are surroonded with borders ; and that 
tbe perforations are few and scattered m the true hes«) 
agond cells; butnumerous and arranged transverse- 
ly in regular series in the longitudinal openings. The 
membrane itself is so thm, that when exammcd tfarou^ 
a microscope, with the light thrown obliquely upcm it 
it appears iridescent ; but, its organization is too mi- 
nute to be determined by any magnifying power widi 
which we are acquainted. When separated and pot 
into water it very (|uick]y resolves-into a kind of mudh 
lage, but in the livmg state resists the action of water 
with which it is often filled. ' ' 

The cellular texture, in one form or other enters 
into the composition of almost every vegetable organ. 
It is dry in some parts, but in other situatioiisit re-» 
ceives and slowly transmits fluids; and in!irj .princi- 
ally, the various secretions of the plant are deposited. 

us, it is generally filled with mucilaginous, resinou|S| 
oily, or saccharine juices ; but sometimes the cells coii* 
tain air only. In the bark of plants the cellular tex- 
ture is found immediately under the cuticle, filed with 
a resinous juice, which is of a different odor in difier« 
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ant'spedbs of plaiito» but mosl 4iremeatly green. In 
this situation it b the seat of the color oi the barki in 
the same mimner as the rete mticoftim, or retieulated 
eapiUary! membrane situated under the human cuticle^ 
is ampoeedhto give the color to the skm. The cells 
ara^lbd^th the same rgeeen iiuee^in leases, which 
awoompb eed of a layer of eefiuhr substance placed 
Wtwixt tm layers' oi cutiele* l%e medulla or pith 
•ff'planb is» abo^ eomposed of thesoceBs, filled in 
young and succuknt {tbotvimd bran^es mik waten 
1^ w^eiy fluids ; but in* older planfis^tuidin the trunks 
tBilrandio9oftree%*BO( suQcidefit, tbejrare genei^ 
aftfi lempty. bk the latter the shape and ^attucture of 
te^calls'a^ most conspicuous, and easilj^> observedv 
Tbtts^ if a^'transyerse, or longitudim^, secfiaitof a twig 
Bt'Sjpmmh Broamjin the seccMid year of-tbe'growdi 
of tiberDvrig^ be placed under the microsooptiv of ev^en 
t-CtAnmon lem^ tke jbk 'of it disnlays in the^ mosi 
I te a ii ti ftit manaBT the neaagonal celby the transparent 
liidespenf appearance-of t£e mooEibrane forming their 
waHs^ and die situation of the communicating pores, 
ftisrwdl'seen iEdsoJiy the aid of the microscope in 
Aer pith of many other plants. The petals of flowers 
are ahnost entirefy* composed of cellular texture, the 
ceDs'of! vdiich are filled with juices fitted to refract and 
reflect the rays of light, so. as to produce the brilliant 
and delicate tints with which the pencil of nature has 
embdlished these parts. In the same manner it en- 
ters into the composition of die stamens, the stigma, 
and efen the pollen or fecundating &rina of the flower. 
The fleshy parts also of succulent roots, and of pulpy 
firnits, are formed of this cellular texture filled with 
different Juices acourding to the nature of the roots 
and the fruit. 

When the cellular texture is compressed, the cells 
are found foaaaing nearly parallelograms, as in the 
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leaf-stalk of the Artidfioke, in which they have a some*- 
what tubular appearance; and by the stretching of 
the menlbrane, the pores, which in the hexagonal 
cells are arranged without any order, are now very 
regularly disposed. The cells are proportionalfy 
more abundant in herbaceous plants than in trees ; and 
in the younger than in the older branches. 

Such is the nature and appearance of the cellular 
texture. There is every reason for believing that it 
enters as a component into almost every part of the 
vegetable structure ; and anatomy confirms the opin- 
ion as far as we have the means of ascertaining the 
fact. There are indeed some plants, as the Fuci and 
other marine vegetables which appear to be altogeth- 
er compdBd of cellular texture. 

The Vascular texture is the next of the solids enu- 
merated. It c(»isists of hollow tubes of difierent 
forms and structure, which are capable, like the ves- 
sels of the animal frame, of conveying fluids. When 
a succulent stem is cut transversely fluids are seen 
issuing from different points ; and, if the peculiar juices 
of the plant be of a niilky or colored nature, as m the 
Fig tree, or in any of the species of the genus Eu- 
phorbia, they are still more clearly perceived to issue 
from diflerent points ; for instance, the watery or col- 
orless from one set, and the milky or the colored from 
another. This circumstance leads us to conclude 
that the sap, or watery fluid imbibed from the soil, is 
carriedtin one set of vessels, and that the proper juices 
formed from the sap by the vital powers of the plant, 
are conveyed in another ^ or, that there are conducting 
and returning vessels, a fact which has been proved 
by experiment. 

The minuteness of these vessels requires the aid of 
the microscope for their examination ; and even by 
its assistance as they are not easily seen, owing to 
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dieir coats being in many cas^ transparent, and th6 
fluids contained in them colorless, we are obliged, in 
order to render them more evident, to have recourse 
to colored fluids, which are readily observed when the 
cut ends of twigs or branches are immersed in them ; 
and the course of the vessels through the branch is 
thus marked by the color. The most eligible fluids 
for this purpose are decoctions of Brazil wood, and 
infusions of the skins of black grapes ; the plants like*- 
ly to yield the most satisfactory results to the beginner, 
are the Periploca grttca^ the Amtolochia Sipho^ or 
Dutchman's Pipe, and the young shoots of the Poke 
(Phytolacca decandra). The plant or twig to be thus 
injected should be cut with a very sharp^aife, and 
its divided end immediately placed in thdBblored in- 
fusion in a warm temperature : after a few hours the 
color, in plants favorable for the experiment, may be 
traced into the leaves, the flowers, and even the fruit. 
This discovers the course of the conducting or adducent 
vessels ; and when the operation is reversed, the twig 
being cut at its top, and inverted in tbe colored fluid, 
we can trace that of the returning or abducent vessels. 
By placing transverse and longitudinal sections of 
twigs and parts of herbaceous plants thus treated un- 
der the microscope, we are able to ascertain the or- 
ganization of the coats of the vegetable vessels. Some 
of the vessels, however, cannot be rendered more vis- 
ible by this means, as they refuse to admit colored 
fluids, and therefore any knowledge of their structure 
can be obtained pnly by means of powerful micros- 
copes. 

The Vascular or tubular portion of the vegetable 
structure composes a kind of net-workj owing to the 
frequent communication or anastomosis of the vessels 
with one another, which pervades almost every part of 
the plant. The particular vessels vary both in 'form 
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and in the diameter q^tlieir calibers. They are com- 
posed of the membranous texture, are firm, compara- 
tively thick, and somewhat pelluc d. Mirbel describes 
6 different kinds of vessels ; but the whole may be 
arranged under the 3 following genera : viz. 1st. En- 
tire vessels ; 2d. Perforated vessels ; 3d. Spiral ves- 
sels. 

1st. The Entire vessels are, as their names im- 
port, simple tubes formed of imperforated membrane. 
They are cylindrical ; and are generally in bundles, 
re8:ularly disposed in the cellular part of the bark, 
Tiiey ai*e found in die young shoots of almost every 
kind of plant ; and in the fasciculated state may be 
readily detected, and examined by the aid of mag- 
nifying ^te^es, in the leaf-stalk of the common Fern, 
in the A^w-head [Sagittaria sagittifolia), and in the 
Hemp plant. In order to examine them individually, 
the bundles should be steeped in spirits of turpentine 
for a few days, by which means the vessels can be 
easily detached from one another. 

These vessels are intended to convey the proper 
juices of tlie plant, and are generally found filled with 
oils, and resinous juices ; consequently they are more 
numerous in plants, the juices of which are of a thick 
resinous nature ; and these drying along with the con- 
densed vessel in the bark, are the matters on which the 
medicinal virtues of barks in general depend. 

2d. 'I'he Perforated vessels are cylindrical 
tubes, the sides of which are pierced with minute per- 
forations variously distributed. They may be divided, 
according to the character of the perforations, into 2 
species ; viz. Cribriform vessels^ the perforations of 
which are simple pores, arranged in parallel series, 
transversely and equidistant over the whole surface of 
tlie tubes. Mirbel denominates them porous vessels, 
and asserts, that each perforation is surrounded with 
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to elevated border ; and obseares, that they must not 
be regarded as continuous tubes, as they often sepa- 
rate, join agam, sometimes disappear altogether, and 
always terminate in cellular texture. They are found 
in die substance of roots, in the formed wood of stems, 
branches, leaf-stalks, and the central ribs of leaves ; 
and are most numerous in hard woods, as of the Oak 
and the Chesnut. Their pores are so extremely small, 
that, in order to peceive them, a thin longitudinal slice 
of the wood to be examined must be cut, and placed 
in a drop of pure water under a powerful microscope. 
It has not been accurately ascertained what kind of 
fluid is contained in these vessels. 

A modification of the perforated vessels has the 
appearance of a string of beads, consistin||k it were, 
of united portions of a porous tube, narrowed at the 
extremities, and divided from each other by perforat- 
ed diaphragms. This variety of perforated vessels 
is found frequendy in roots, and at the going off 
of branches, and the attachments of leaves, being, 
says Mirbel, " intermediate between the large ves- 
sels of the stem and those of the branches ; and it 
is by dieir means," as he conceives, "that the sap 
passes from the one set of vessels into the other."* 

Another variety of the perforated vessels, called 
annular, are so named from the perforauons being 
transverse and oblong, as if the tube were formed of 
rings, of the same diameter, placed one above another, 
and attached at some part of their edges, but not touch- 
ing throughout the whole circumference. These are, 
in fact, porous vessels, with oblong transverse perfo- 
rations, resembling in every respect, except shape, the 
round pores of the last described vessels. They are 
also surrounded by a border, and convey resinous and 

* mkn. de Phys. V%^ lere Partie, p. 31. 



THE SOLID COMPONENTS OF PLANTS. 231 

oily secretions. They are found in greatest numbers in 
the less compact woody parts of the plant. The centre 
of the majority of the species of Lycopodum, or Club- 
moss, contains a thick cylinder, which is chiefly com- 
posed of vessels of this kind. Ferns also inclose 
many of them, in their woody threads ; and several 
other plants, particularly the Vine, the wood of which 
is soft and porous, and contains them in great num- 
bers. 

{lach of these species of perforated vessels is occa- 
sionally seen fornung different parts of the same tube ;* 
or one portion of it may present the cribriform charac- 
ters and another the annular. 

3d. The next set of vessels, the Spiral, have been 
known to^Pptaoists since the time of Grew, who was 
the first that gave his attention to the anatomy of 
plants. They have been named vasa spiralioj and 
jissurcR spirafes from their appearance ; and trachea, 
from their resembling the tracheae of insects, and 
from an unfounded opinion that they were the vegeta- 
ble organs of respiration. They are the largest of the 
vegetable vessels ; and in niany plants their structure 
is visible to the naked eye. Thus, if a leaf, or a green 
twig of Elder (Samhueiis canadensis), the petiole or 
peduncle of the Water Lily, or the stem of the com- 
mon Lilies, or the leaves of various species of 
Amaryllis, when on the decay, or the fleshy scales of 
any bulb be partially cut, then cautiously broken, and 
the divided portions carefully drawn asunder, the spi- 
ral vessels will be seen appearing like a screw, and 
their real structure become apparent. They are form- 
ed of a thread, turned in a spiral manner from right 
to left ; as if a fine slender and flattened wire were 
wrapped round a small cylinder of wood, so that the 
successive rings touch each other, and then the cylin- 
der be withdrawn ; the form thus acquired by the 
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wire will represent the spiral tubes. The thread of 
which they are formed is elastic, opaque, silvery, shin- 
ing, and flat ; and in several plants, particularly the 
Banana, the Hamanthus, and several species of Jima- 
ryUisj is sufficiently strong to suspend the inferior por- 
tion of the leaf or twig, if it be not very large ; but 
there is no reason for believing, as WUldenow and 
others have asserted, that it is hollow, and forms a 
real vessel thus twisted in a spiral manner ; or, that 
the larger hollow tube is an air-vessel, while the spi- 
fally twisted thread is a vessel carrying fluid. For, 
if we consider the smallness of the larger tube, and 
the flattened state of the thread of which it is formed, 
the impossibility of any fluid entering the smaller one, 
if it really existed as a vessel, may be easily conceiv- 
ed. According to Hed wig's observations, made with 
a microscope which magnified 290 times, he found 
that the apparant diameter of these air-vessels, as he 
supposes them to be, is one tenth of an inch ; their 
real diameter, must therefore, be the 290th part of the 
tenth of an inch, or the 2,900th, part of an inch. 
What then, I would ask, must the diameter of the 
supposed spiral vessel be, and what fluid could be 
conducted through it? The thread is sometimes 
double ; and Mirbel asserts, that it is furnished with 
» glandular border. 

These vessels are found in great numbers in raono- 
cotyledonous plants, as in the centre of the ligneous 
threads, which exist in the stems of Grasses, and in 
Palms. They are numerous also in most herbaceous 
plants 5 and particularly in aquatics of a lax texture. 
They are seldom detected in the root, and never in 
the bark ; but are situated round the medulla of the 
youne: shoots of trees and shrubs ; whence bundles of 
them are given oflT, and enter the middle rib of leaves, 
to b^ distributed through thetn under tb^ir upper $<.\ir^ 
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face. They have bieen detected, also, in the calyx, 
and other parts of the flower ; and Gaertner asserts 
that they are evident even in the seed-lobes. The 
spiral vessels, in their course, proceed always in straight 
lines, without any deviation ; whereas all the other 
vegetable vessels often take a curved direction. It is 
into these vessels that colored injections most easily 
enter ; and wlien an annual twig of tlie Fig is thus 
injected, they are seen in a transverse section of it, 
like red dots around the pith, placed within an exter^ 
nal circle of the vessels, which contain the proper or 
milky juice of the plant. 

'J'hese varieties of form in the vegetable vessels are 
not such important differences essentially as the arte- 
ries and veins of animals ; lor in some plants, accord- 
ing to Mirbel, the 3 different modifications of struc- 
ture are found to take place in the same tube. In the 
Buiomus umbeLatuSy or flowering Rush of Europe, 
the same author says, " I have seen long portions of 
vessels present, at intervals, the appearance of an un- 
rolled trachea (or spiral vessel), a transversely cleft 
vessel, and a porous one. 

Mirbel mentions another set of vessels, which he 
denominates little tubes ; but they appear rather as 
tubular cells, being closed at the extremities. They 
resemble stretched cellular substance, except that the 
membrane composing them is less transparent, and of 
a greater consistence. The solidity of plants depends 
very much on the quantity and density of these cells, 
which are filled with thick and colored, or thin and 
colorless juices, according to the nature of the plants 
in which they exist. 

The structure of the internal Glandular texture of 
vegetables is much more difficult of demonstration 
than that of any of the general solid components which 
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have been already noticed : but, when the impossibi- 
lity of attaining an accurate knowledge of the glands 
of the animal body, which are large and visible to the 
naked eye, is considered, it will not appear wonder- 
ful that our remarks on tliis subject are drawn rather 
fipom analogy than from actual observation. When, 
however, we reflect on the nature and diversity of the 
vegetable secretions, and that plants possessing the most 
opposite properties rise from the same soil, there ap- 
pears to be no medium by which the absorbed ali- 
ment can be so altered in its characters, except by 
that of a glandular system. When the eye glances 
over the number and variety of vegetable products, 
there is much reason for supposing, that the simple 
transfusion of fluids can scarcely be sufiicient for the 
productk>n of these changes. We know that the laws 
of chemical affinity, in the temperature in which they 
take place, are inadequate to the effect ; and, besides, 
many of the changes produced, particularly those 
which fit the sap to be assimilated into the substance 
of tlie plant itself, are directly contrary to the laws of 
chemical affinity, which operates in destroying these 
combinations, as soon as the vital principle of the plant 
ceases to act. Although, therefore, we cannot by 
demonstration prove the existence of internal glands 
in vegetables, yet we have the strongest analogical 
evidence in favor of the supposition that they do exist. 
The pores and clefts of the cells and the vessels 
which have been described are surrounded by opaque 
regular borders ; and even the flat thread which forms 
the spiral vessels is edged with a similar border. 
These bodies are regarded by Mirbel as glands ; and 
the opinion receives weight Irom the circumstance of 
the mucilage, which is changed into the organized tis- 
sue, being found always collected in greatest quantity 
around those vesseb which are most studded with these 
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opaque borders. If vegetable glands then do exist, 
they must necessarily enter, as a general component 
into the structure of every plant. 

Besides these obscure internal glands, there are 
also external bodies, which all Botanists have agreed 
in considering as glands, and which, in general, sepa- 
rate, as an excretion, some peculiar fluid. Thus honey 
or a nectarious fluid is secreted at the base of tlie petals, 
in the greater number of plants ; on the stalks of others, 
(as the Galch-fly) a viscid substance is thrown out ; and 
on some, perforated hairs or bristles, emit spontaneous- 
ly a mild, or eject into the punctures they make in the 
skins of animals, an acrid fluid. Such are the excret- 
ing glandular hairs of the Sun-dew (Drosera), and the 
stings of the Nettle and the Jatropha. 

Of the structure of these glands, although they are 
external, very litde is yet known ; and microscopes of 
the greatest magnifying powers present them as masses 
of cellular substance only, with vessels passing on to 
their centre, without developing any other particular 
organization, which might lead to explain the mode in 
which they perform their functions. These, however, 
are, in some degree, obvious from their effects ; and 
afford more than pr jbability to the idea that vegeta- 
bles possess a glandular system. 

The Ugneous fibre is a very minute, firm, elastic, 
semi-opaque filament, which, by its cohesion with other 
filaments of the same kind, forms the proper fibres, or 
layers of longitudinal fibres, that constitute the grain 
or solid part of wood. It enters, also, into the com- 
position of another set of layers, that traverse the 
longitudinal, named divergent. It is intended, appar- 
ently, to give support and firmness to the vegetable 
body, and hence is found in greater abundance in 
trees and other perennial plants ; and according to the 
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number of the ligneous fibres in each bundle of feyers 
and the force of their cohesion, the wood of different 
trees possesses a greater or less degree of hardness. 
But, although wood is found of various degrees of 
consistence, yet it is probable {hat the ultimate fibre 
may be die same in all plants. 

whether die ligneous fibre be of original formation, 
or condensed membranous or cellular texture, or an 
obsolete obstructed vessel, as Hedwig reasonably sup- 
poses, is yet undetermined. It is so intimately united 
with the cellular texture contiiiiiing tlie vegetable se- 
cretions, that it cannot be procured pure for examina- 
tion, without the separating aid of chemical agents. 
If a tliin shaving of well dried wood be first digested in 
boiling water, then in alcoliol, and lastly in ether, 
every thing soluble in it will be extracted by these 
liquids, and the insoluble part which remains be found 
to be composed of interlaced fibres, easily subdivided 
and having some degree of transparency : these are 
the ligneous fibres. They have neither taste nor 
odor, and remain unaltered by exposure to the at- 
mosphere : but although insoluble in water, alcohol, 
or ether, the fixed alkalies and mineral acids dis- 
solve and decompose them. The relative quanti- 
ty of this fibre in any plant may be pretty accurately 
ascertained, by exposing a given quantity of the wood 
to a moderate fire, in close vessels, for a number of 
hours sufficient to convert it into charcoal ; for as the 
wood only becomes charcoal and the other parts are 
dissipated, the proportional weight of the charcoal ob- 
tained shows the quantity of the ligneous fibre contain- 
ed in the wood. Count Rumford thus found, that the 
wood of the Poplar, Lime, Fir, Maple, Elm, and Oak, 
contained each a proportion of ligneous fibre nearly 
equal to 9 twentieths of their wood in its natural state. 
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The Epidermis is that portion of the vegetable 
structure which is exterior to all the others ; at least to 
those which retain their vitality in the vegetating state 
of the plant : or, it is that part which is interposed be- 
tween the living organs of the individual, and all ex- 
traneous substances. In this respect it resembles the 
cuticle of animals ; it extends over the surface of every 
part of the plant ; from that of the delicate petal of 
the flower, to that of the leaves, the branches, the 
stem, and the root; but, except in young stems and 
roots, it is not the exterior part of those organs of the 
plant ', the coarse rugged surface of older roots and 
stems being exterior to the real epidermis. It is com- 
mon to every kind of plant, nor can any exist without 
it. The vegetable epidermis may be separated from 
the par^, which it covers, by raising it cautiously with 
a knife ; but this is more easily effected by macera- 
tion and boiling. It is more readily separated from 
the cellular substance it covers in the leaf, than in any 
other part of the plant ; and for this purpose I would 
recommend to the student the leaf oi any o( the Lily 
tribe, before the stem shoots up ; or of the Lettuce or 
Sorrel ; but even in these, some of the cellular matter 
is always detached in separating it ; and to this cir- 
cumstance is perhaps to be attributed the variety of 
opinions which phytologists have advanced regarding 
its structure. 

The epidermis appears at first of a green color on 
the young stems and branches of almost all plants ; 
but it changes to different hues, according to the age 
of the part it covers. According to Du Hamel, it 
is composed of fine, but tough fibres, which are inter- 
woven together; and everywhere interspersed with 
pores, which permit tlie mouths of the absorbing, tran»- 

Eiratory, and air vessels to open to the atmosphere. 
Ir. Bauer, concieves its structure to be altogether 
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cellular, and varying in different plants. The elder 
Saussure concieves the epidermis to be a fibe, trans- 
parent, unorganized pellicle. The pores, by which 
the insensible perspiration escapes, are so minute, that 
they are quite invisible, and with difficulty permit the 
passage oi air through them. Thus, if an apple be 
put under the receiver of an air-pump, and the air 
withdrawn, the cuticle of the apple will be lacerated 
by the dilation of the air contained in the pulp of the 
fruit* There are oblong pores also in the cuticle of 
herbaceous plants in particular, as was first observed 
by Decandolle, who named them cortical pores. The 
size of these is considerably greater than that of the 
former ; and varies in different plants. 

The epidermis seems to be entirely destitute of 
longitudinal vessels. When applied very closely to 
the cellular layer below it, the greater portion of the 
light is transmitted through it and reflected from the 
cellular layer, and not from the transparent substance 
of the cuticle ; so that the color of herbaceous stems 
or twigs is that of the cellular layer, and not of the 
cuticle itself; yet in trees and shrubs, which annually 
renew the cuticle, as the Plane, Birch, Currant, and 
others, the epidermis, when beginning to peel off, be- 
comes more opaque and does not transmit the lights 
but reflects it from its own surface. Thus the old cu- 
ticle of the Plane (Platanus) is dark colored, while 
the new is of a light green hue ; the stem of the Birch, 
from which layers of epidermis are continually peeling, 
is white, while the young branches are brown ; and 
the old branches of the Currant are dark brown, while 
the young shoots ai-e a very light green. In some 
plants, instead of being thrown off in plates, or in 
layers, the old cuticle is cracked and reduced into 
powder. 

Although the epidermis is not cast off from all plants 
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in this maimer^ yet h is constantly renewed ; and, 
where it remains, the old cuticle cracks as the diam- 
eter of the stem of the tree, or of the branch, increas- 
es : it is then gradually pushed outwards, and the ac- 
cumulation of successive layers, in this manner, forms 
the rugged coats which characterize many trees, as 
the Elm and the Oak. Various animals also annually 
cast their skins, and readily renew parts of it which 
have been destroyed ; but in vegetables, this occurs 
on the stems and branches of perennial plants only ; 
for on annual plants, and on the leaf and flower, it is 
not renewed after being destroyed. The vegetable 
epidermis is capable of ^xtention ; but this is less con- 
siderable than has been supposed ; and as there is a 
constant renewal, there must be a proportional in- 
crease or growth of its parts, so that it is not simply 
extended to enable it to cover a greater portion of 
surface ; but a new cuticle is added to produce this 
effect. 

The use of the epidermis is to keep the parts be- 
neath it together ; and to regulate the perspiration and 
absorption of the plant. It is calculated also to defend 
the pans it covers from humidity ; for which purpose, 
it is covered with a waxy seitretion. The powers of 
the cuticle in regulating these functions is fixed accord- 
ing to the nature of the plant. In succulent plants, 
which require much moisture to be retained in their 
leaves, the cuticle is so constructed as not to assist ab- 
sorption, but rather to prevent transpiration. Thus, if 
a leaf of the Aloe be cut off, it will remain a very long 
time, even when exposed to the sun's rays, before it 
shrivels ; but, if in this state it be exposed to damp 
air, or tlirown into water, the absorption is so rapid, 
that it will regain its original plumpness and size in a 
few hours. Another use of t^e epidermis is to pre- 
vent tlie destruction of the parts it covers : for, as it is 
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iQ the vessels of the mner bark that the greatest activity, 
irritability, and degree of vital energy reside, if that part 
be wounded to any considerable extent, so that the 
external air finds access to it, exfoliation, and the death 
of the part, and sometimes that of the whole plant, 
follow. 

Such are the principal solid components of the veg- 
etable body. Other solid matters also enter into their 
structure ; but, as they are not common to the vege- 
table race, they cannot be ranked in the general com- 
Eosition. Perhaps, indeed, all the parts which have 
een examined may be resolved into modifications of 
the membranous and cellular textures ; but, although 
we allow that the vessels, ligneous fibre, glands, and 
epidermis most probiibly are composed of membra- 
nous, or cellular tissue, differently modified, yet as 
each of these parts possesses very distinct functions, 
such a refinement could only perplex and bias die 
observer in search of the truth. 

II. General Fluid Components of Plants, 

Vegetables, by their vital energy, develope them- 
selves, increase in bulk, jand augment the quantity of 
solid matter they contain, consequently the principles 
of the solids must be contained in the particular fluids 
which they select and imbibe from the soil ; but in 
what manner the fluids are changed into solids, and 
whether any of the solid matters be taken up ready 
formed, or whether they result from a transformation 
effected solely by the action of the vegetable vessels, 
are subjects of consideration upon which it would be 
premature to enter. These fluids, however, after be- 
mg absorbed by the roots, enter into and fill the cells 
and vessels of the plant, and form a very considera- 
ble portion of the bulk of the vegetable body. As 



TRE FLUID COMPONENTS Of l^LANTS. $41 

soon as they enter the plant, they constitute its sap, 
or common juice, to the nature of which, as one of 
the general components of vegetables, we shall now 
direct our attention. 

The motion of the sap, though constant during the 
continuance of the life of the vegetable, is still most active 
in spring and midsummer, at which periods a much 
greater quantity of fluid is found in the vessels of the 
plant. The sap is in the same situation for the purposes 
of the plant, as the chyle of animals is, while yet in the 
thoracic duct, and before it is mingled with the blood, 
and exposed in the lungs to be fitted for the purposes 
of life. Neither is in a proper state for yielding the 
various secretions, and adding, by the process of as- 
similation, to the growth of the plant, or of the animal; 
but the analogy goes no farther. In the animal, the 
digestive powers of the stomach and the action of the 
mesenteric glands so change the food taken into it, 
that no chemical analysis of the chyle produced fronj 
it could lead to an accurate knowledge of the food, 
which had been employed by the animal ; but in 
plants, the food is already prepared in the ground be- 
fore it is absorbed by the roots, and, therefore, were it 
possible to obtain the sap from the vessels very near 
to the extremities of the roots, we should be enabled 
to discover, with considerable accuracy, the real food 
of plants. This, however, cannot be accomplished ; 
and as the sap, in its progress, dissolves some ready- 
formed vegetable matter, which had been deposited 
at the close of the preceding autumn, in the upper 
part of the root and at the base of the stem, its origi- 
nal properties are thus altered ; and the farther die 
part, which is bored in order to procure the sap, is 
from the root, the more vegetable matter this fluid is 
found to contain. Were it possible to obtain the sap 

21 
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oompletety free from the peculiar juice of die plants 
h would probably be founa nearly tne same in all veg- 
etables. 

When the sap is drawn from a tree early in the spring, 
die time when it moves or bleeds most freely, and as 
near the root as posrible, it usually appears nearly as 
colorless and limpid as water, has scarcely any taste, 
and no particular odor. A phial containing a certain 
quantity of sap weighs heavier than the same phial 
containing an equal portion of distilled water ; so that 
its specific gravity is greater. If it be kept for some 
time in a warm place, it undergoes sometimes the 
acetous, at other times the vinous, and in some instances 
the putrefactive fermentation. These differences 
would indicate a disparity in the composition of the 
sap of different plants ; but there is every reason for 
thmking that they depend more on the admixture of 
the proper juices. The rapid vinous fermentation of 
some kinds of sap is taken advantage of in warm cli- 
mates for economical purposes. From the top of the 
Cocoa-nut palm, the natives of India extract the sap 
by an incision made in the evenkig, and receive it in 
a vessel set for the purpose, this liquor, next morning 
forms a pleasant, mild, and cooling beverage ; but be- 
fore evening, it ferments and becomes powerfully in- 
toxicating. In Ceylon, arrack is distilled from this 
fluid ; and it also yields, by boiling in the same manner 
as our Sugar Maple {Acer sacdyzrinum\ a coarse su- 
gar. In mese cases, however, the sap is evidently 
mixed and combined with the proper juice of the tree. 
According to Mr. Knight, sap always contains a con- 
siderable porticm of air. It also differs in its specific 
gravity according to the distance from the root at which 
it is taken, the gravity increasing with the distance, aris- 
ing apparently in some degree from the solution of de- 
posited matter in its progress, but periiaps more from 
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the transpiration of the plant, throwing off a large pro- 
portion of the watery part of the matter taken up irom 
the soil. Such are the sensible qualities of the sap ; 
its chemical properties and composition are discover^ 
ed by tests, and analysis by heat. 

According to Vauquelin, the sap of the Elm {Ul" 
mils eampestris)^ collected towards tlie end of April, 
the beginning and the end of May, in 1039 parts 
consisted of 1027.904 of water and volatile matter ; 
9.240 of acetate of potash; 1.060 of vegetable mat- 
ter ; and 0.796 of carbonate of lime. The second 
analysis of the sap collected at the beginning of May 
afforded a greater proportion of vegetable matter, less 
acetate of potash, and also less carbonate of lime ; and 
in the third analysis of that collected at the end of 
May, the quantity of the acetate of potash was still 
more diminished, and also that of the carbonate of 
lime. In all he found alight traces of sulphate and of 
muriate of potash. From two different analyses of 
the sap of the Beech {Fagus syhcUka)^ procured aLpo 
at different periods of the same sea^n, be obtained 
water, acetate of lime, free acetic acid, gallic acid, and 
tanin, with some vegetable extractive and mucous 
matter. In the same manner he examined the sap of 
the common Hornbeam {Carpinus Bettdua)^ collect- 
ed in March and April, and found in it, acetate of 
of potash, acetate of lime, sugar, mucilage, vegetabte 
extract, and water. In the sap of the common Birch 
(Betula alba)y be found acetate of lime, acetate of 
potash, acetate of alumina, sugar, vegetable extract, 
and water. In all the specimens thus analyzed the 
quantity of vegetable matter was found to be greater 
in the sap drawn late in the season, than in that col* 
lected at an earlier period of it. 

The modifications which take place in the roots of 
plants, throw considerable obstacles in the way of .ob- 
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taining a perfect knowledge of this part of the vegeta- 
ble economy ; for to obtain such a knowledge of the 
nature of sap would require an examination of that 
fluid in a greater number of different species of plants, 
than the opportunities, and the period of any life, 
would permit. Alt that we can aim at, therefore, in 
the present state of our knowledge, is the formation of 
a probable hypothesis, rather than the attainment of 
truth deduced from certain experiments. In this 
mode of viewing the subject, we may regard the sap 
of plants as consisting of water which is its principal 
component, carbonaceous matter^ acetate of potash^ and 
carbonate of lime ; which ingredients are decomposed 
by the vital powers of plants, and new combinations 
of their constituents produced by the same powers, so 
as to form the different parts of which a plant consists. 
The large portion of vegetable matter contained in the 
first sap, must have been previously deposited in the 
cells 01 the root, and taken up by the water of the sap 
in its progress upwards : and air which is also found 
in sap, is either the produce of vegetation, or is taken 
in by the roots dissolved in the water of the soil. 

Such is the nature of the sap. In spring and at 
midsummer it forms a large portion of the vegetablo 
body ; and is carried forward through the vessels, 
with an impetus sufficient to raise it to the summits of 
the highest trees, until arriving at the leaves^ in which 
it is exposed to the action of the air and light, the 
great quantity of water it contains, being no longer ne- 
cessary, is thrown off by pers{Hration ; whilst the sue- 
cus proprius^ or peculiar juice of the plant, from which 
all its secretions are formed, ; is produced by the 
changes resulting chiefly from this exposure. We 
have, therefore, next to proceed to examine the na- 
ture of this peculiar juice, as one of the general com- 
ponents of plants. 
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The Pbopxr Juicx. 

When a plant is cut through transversely, the prop- 
er juice is seen issuing from both divided surfaces, but 
in greatest quantity from the open orifices of the di- 
vided vessels in the part farthest from the root ; a fact 
which is ascribable to the [progression of the 'proper 
juice being inverse to that of the sap, or from the 
leaves toi^^irds the roots. It is very (men mixed with 
sap, and cannot be distinguished from it by cok»r ; but 
in manv instances it is colored or milky. Thus, if a 
twig of any of the species of Spmgi^Euphorbta) be 
cut, the proper juice issues from the wound in the 
form of a resinous milky emulsion, and may be ob- 
tained in considerable quantity. This juice in the ma- 
jority of plants is, as has been said, colorless ; it is, 
however, yellow in some, as in Celandine fCAe* 
lidoniumS ; red in others, as in the Blood-root ISan- 
guinaria)j the Bloody Dock {Rumex sanguinea), and 
the Logwood tree {HiBmatoooylon\ ; deep orange in 
the Artichdce ( Cynara Scolymus) ; white, as in the 
Spurges, the I>andelion (Leontodon Taraxacum), the 
Fig, the Poppy, Sco. blue in the root of Pimpernell 

iPimpinella nigra) i and green in the Periwinkle 
Vinca). The caiat is sometimes changed by ex- 
posure to the air. Thus opium, the proper juice of 
the Poppy, is white luid milky when it exudes from 
the incisooD, but changes to a yellowish brown hue by 
exposure to the air. The juice which exudes from 
incisions in the leaves of the Soccotiine Aloe, yieldsi 
by simjde exposure, according to the statement of M. 
FabroniJ' a very deep and livety purple dye, so per- 
manent, and resisting so completely the action of acids, 
alkalies, and oxygen gas, as to offer an useful pigment 
in miniature painting ; or as a dye for silk, which it 
will effect without the use of any mordant. 

21* 
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The proper juice of plants is, that changed state of 
the sap, after it has been exposed to the air and lightj 
in the leaf, and is returning from it to form the differ- 
ent secretions. The organs by which the secretion is 
performed are probably glands ; and the secreted 
fluids themselves are deposited in cells in different 
parts of the plant, particularly in the bark, and the 
roots ; these parts acquiring different medical virtues, 
from the matters thus lodged in them. 

It is almost as impossible to obtain the proper juice 
of plants free from sap, as it is to procure the sap free 
from the proper juice ; this, however, in the season 
in which it can be obtained in most abundance, is not 
so liable to be diluted or mixed with sap as at other 
times; and therefore it is in the warmest times in 
summer, that it ought to be taken for the purpose of 
examining its properties. In an accurate examina- 
tion of the proper juice of plants, M. Chaptal found 
that in no two kinds of plants does it agree as far as 
its sensible qualities are considered ; but as it is in the 
leaf that the change from sap into the proper juice oc- 
curs, so its sensible qualities are modified according to 
the action which takes place in that organ ; and that this 
should differ is not surprising if we consider the great 
difference of the structure of leaves. In one particu- 
lar, however, Chaptal found that all the specimens he 
examined agreed. When he poured into them oxy- 
genated muriatic acid, a very considerable white pre- 
cipitate fell down ; which had the appearance of fine 
starch, when washed and dried, and did not change 
when kept for a length of time. It was insoluble in 
water, and not affected by alkalies. Two thirds of it 
were dissolved in heated alkohol; and these were 
evidently resinous, as they were again precipitated 
from the spirituous solvent by water. The third part, 
which continued insoluble in both alkohol and water, 
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was found to possess all die properties of the ligneous 
fibre. In the seed lobes a greater quantity of this 
woody fibre was found than in the proper juice of the 
plant itself; a fact which accounts for the rapid growth 
and increase of parts of the young plant, before the 
roots are able to take up from the earth the principles 
of nutriment. The proper juices of plants, botli in the 
seed, and in the perfected plant, contain nourishment 
ab-eady properly adapted for assimilation into the sub- 
stance of the plant. But this preparation takes place, 
either during the time, or after, the sap has been ex- 
posed to the action of the light and air in the leaf; as 
no woody fibre is found in the ascending sap, although 
the principles of it are undoubtedly contained in that 
fluid. A new chemical combination of these princi- 
ples takes place ; but how this is effected, or by what 
means the change is produced, we know not ; and it 
is one of those mysteries of nature from which human 
ingenuity will never perhaps be able to remove the 
veil. In the same manner the blood of animals con- 
tains the components of the muscular fibres aLready 
formed ; and an assimilation of it is constantly going 
on, without our being able to perceive it, or even to 
form the most distant conception of the manner in 
which it is performed. 

The elementary principles of the proper juice 
of plants and of ttie sap are the same; but differ 
in the relative proportions. These elements are car- 
bon, hydrogen, and oxygen. The same principles, 
differently modified, form all the secretions and the 
solid materials of the plant itself. The extrane- 
ous ingredients which some plants are found to con- 
tain, as part of their substance, such as the alkaline 
and neutral salts, metallic oxyds, silex, and other 
earths, are often probably obtained ready formed in 
the soil, in a state of division sufficiently minute 
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to be suspended in water, and taken in by the absorb- 
ent vessels of the roots. This is in some degree 
proved by the eflFect of change of situation on plants 
which naturally grow near tlie sea ; for most of these, 
when burnt, yield soda ; but, when they are removed 
from the sea-shore, and cultivated in an inland situa- 
tion, potash instead of soda is procured from their 
ashes. Still, the siliceous epidermis of Grasses and 
Canes, and the flinty liquor sometimes found in the cul tns 
of the latter, can scarcely be produced in any other 
manner than by proper vegetable assimilation deposi- 
ting silex from its unknown elements. As the sap 
undergoes the same exposure to the air and light in 
all plants, and one product only can be formed in each 
plant by this exposure, the difference of the proper 
juice in different plants, is a strong argument in favor 
of the existence of vegetable glands, independent of 
the undeniable proof afforded by the formation of the 
very different products which are deposited in different 

I)Qrts of the same plant. Unless there were glandu- 
ar organs, one product only could be produced in 
each plant by the function of the leaves, and the ac- 
tion of light and of air on the sap. The secretions 
of plants formed from the proper juice are very nume- 
rous, and known under the names of gvm^ fecula or 
starchj sugar, gluten, aUmmen, gelatin^ caoutchouc or 
Indian rubber, wax, fixed oU, volatile oU, camphor, 
resin, gum resin^ baUam, extract, tannin, ojcids, aroma^ 
the bitter, the acrid, and tlie narcotic principles, and lig* 
neous fibre. These are found in different parts of plants 
without any uniformity of distribution ; and although 
so numerous and different from each other in their 
sensible qualities and chemical properties, yet are they 
aU composed of different modificatioQs of the same 
elements. Carbon, Htdrogkk, and Oxygen. Thus 
100 parts of gum^ acc<»*ding io the experiments of 
Gay Lussac and Thenard, consist of 
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42.23 of carbon, 

6.93 of hydrogen, and 
50.84 of oxygen, the oxygen and hydrogen being 
nearly in the same relative proportions as 



100.00 contained in water. 

100 parts of common resin consist of 

75.944 of carbon, 

1 5. 1 56 of a combination of oxygen and hydrogen in the 
same proportions as they exist in water, and 
8.900 of hydrogen in excess. 



100.00 

100 parts of olive oU consist of 

» 

77.213 of carbon, 

10.712 oxygen and hydrogen, as in water, and 

12.075 of hydrogen in excess. 



100.00 



The solids, also, except the earths and salts, are 
formed, from the same principles. 100 parts of the 
ligneous fibre of the Beech and the Oak, for exam- 
ple, consist of 

Beech. Oak. 

Carbon 51.45 52.53 

Oxygen 42.73 41 78 

Hydrogen 5.82 5.69 

100.00 100.00 

and thus almost the whole of vegetable matter may 
be resolved into these three simple elements. 

Such are the general components of vegetables. 
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The investisatioD of which is yet only in its tank- 
mencemeot, and much remains to be done before 
their real properties are well understood. 



CHAPTER UL 

THE ANATOMT OF STEMS. 

The advocates for the natural method of classifying 
plants, distinguish them into two i^rand dirisions, naine- 
ly, the Monc'cotyledones and IKcotyledanes ; each c^ 
which displays a distinct internal system of organiza- 
tion, as we]] as the better known and more obvious 
distinctions of physical and botanical relations. In 
the plants of the first class {Monoeotyledones) the stem 
sdmply consists of bundles of woody fibres and vessels, 
inter^rsed through a ceUular substance, and decreas- 
ing in solidity from the circumference to the centre ; 
but in those of the second, it is composed of concentric 
and divergent woody layers, decreasing in solidity in 
the opposite ratio, or from the centre to the circum- 
ference, and containing a pith in a central canal. 

Another anatomical division, however, is requisite 
for the classification of the Acotyledonous and Aga- 
mous plants, such as the Ferns, Mosses, Algae, and 
Fun}!;i ; whose stems display internally, an apparently 
homogenous mass, and when examined by the unas- 
sisted eye, seem to consist simply of an epidermis 
enclosing a parenchyma, composed either of cellular 
substance, of different degrees of succulency, spongi- 
ness, dryness, and density ; or of interwoven fibres, 
forming a leathery, or felt-like texture, or one not a 
little resembling that of washed animal muscle, after 
maceration in spirits. When examined, however, 
by the aid of a good microscope, these different ap- 
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pearances of the internal mass are all found to con* 
sist of cellular substance, with vessels running through 
it, and anastomosing in a variety of directions. Many 
of these plants have no stem ; but among those which 
possess it, in some it is solid, in others hollow ; and 
in the latter case, the cavity is often partially lined 
with a very lax, dry, cellular web. A conspicuous 
root IS rare ; and, when it exists, consists of a few 
small radical fibres only. Scarcely any facts are yet 
known respecting the developement and growth of 
this description of stem. 

Monocotyledonous Stems, 

These are more complex in their structure than the 
preceding ; being composed of two distinct parts, lig- 
neous and cellular, which assuming a determinate 
character, enable these stems to be readify distinguish- 
ed, even by the naked eye. They are either solid 
or tubular, and as there is some difference in the ar- 
rangement of the parts in these varieties, we shall ex- 
amine them separately. 

If a solid monocotyledonous stem, that of a PalnJ, 
for example, be cut, either longitudinally or transverse- 
ly, it is seen to consist of an epidermis enclosing lig- 
neous bundles or cords, more or less symmetrically 
distributed in a parenchyma or medullary substance. 
If the section be longitudinal, these ligneous cords are 
observed to run lengthwise, and extend from the base 
to the apex of the stem ; sometimes in straight lines ; 
but occasionally assuming a zigzag direction, so as to 
touch each other at different distances ; closer togeth- 
er and firmer towards the circumference of tlie stem, 
and more apart and softer as they approach its jcentre. 
If the section be transverse, the divided extremities 
of the ligneous bundles appear like spots, which are 
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in some instances of a dark color, and in others white^ 
dispersed over a white or a green ground, in the order 
just described. The epidermis adheres closely to the 
parenchyma beneath it ; and in some plants of this 
class, the greater density of the cellular substance at 
the circumference gives the appearance of a bark, 
which is never, however, present in this description of 
stem. Such is the general character, and the distri- 
bution of the parts, in what may be termed the ligne- 
(ms solid monocotyledonous stems; but when they 
have more of an herbaceous character, such, for ex- 
ample, as the scape of the great yellow Garlick {Allium 
Moly) and other species, there are no indurated lig- 
neous cords ; but the vessels run in the midst of lon- 
gitudinal layers of condensed cellular matter, and in a 
transverse section appear as white dots forming a cir- 
cle round the central cells, which are generally much 
larger than those of the circumference, and assume 
vj^ some degree the aspect of a pith ; so that in the 
longitudinal section, the diameter of the stem appears 
divided by two seembgly solid cords, into three nearly 
equal compartments. 

Such are the appearances which, to the naked eye, 
or to the eye aided by a common lens, tlie solid mono- 
cotyledonous stems present. Under the microscope, 
we perceive that each ligneous cord is composed of 
very narrow oblong cells, and of vessels which are 
either spiral, annular, or porous, those in the centre 
being always spiral : that, in the cellular substance of 
the more solid stems, the cells are chiefly oblong, 
whilst in that of the herbaceous they form irregular 
hexagons, except towards the circumference, and in 
the immediate vicinity of the vascular cords ; and that 
the membrane forming them is perforated with minute 
pores, surrounded by a glandular border. 
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The hdlaw or fistular monocotyfedonous stems lure 
composed of distinct portions, united by knots ; at each 
of which the cavity is divided by a diaphragm; or 
rather, each portion may be regarded as a distinct ior 
dividual, which takes its origin from one knot, and ter- 
minates m another, out of which again a new indivi- 
dual arises, and so on in succession. The general 
structure of this description cS stems is best exempK- 
fied in the Grasses. Thus, in Wheat we perceive the 
upper articulation rising within the knot, in which the 
lower has terminated ; with the leaf which inftdds it 
crowning the embracing knot. The organization of 
this kind of stem cannot be readily distinguished widi- 
out the aid of tlie microscope. It is seen, in a longi* 
tudinal section, to ccmsist of several layers of narrow 
oblong cells, which constitute its exterior and more 
solid part; and of an interior more open cellulajT sub* 
stance, encloang vascular, ligneous cords, composed 
of oblong cells like those on the circumference, sor* 
rounding spiral and annular vessels. In the transverse 
section, the divided extremities of these cords appeal 
as clustered vascular spots in the cellular substance. 

The bark, if the surface of the stem can be so call- 
ed, of the more solid monocotyledones, is formed of 
the footstalks of the leaves ; but the real epidermis of 
both the ligneous and herbaceous stems of this tribe, 
is always, as has been already stated, so closely ap- 
plied to the part which it covers, as to be inseparable 
from it by any means. Owing to this circumstance 
it appears of a cellular texture, and its character is 
regulated by the nature of the parts it immediately 
encloses. In those plants in which it can be readily 
examined, it displays, under the microscope, a regu« 
lar series of organic exhaling pores, each apparentijr 
surrounded by a glandular border ; as is weU demon 
strated in culm of the Wheat : but in some plants, as, 

22 
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fof instaDce, the common Rush, these apertures are 
perceptible in the furrows only between the striae, the 
derations being apparently free from any exhaling 
pores. In some of the Canes and Grasses, as already 
remarked, silex is found deposited in, or rather inmie- 
diateiy under the epidermis. 

These kinds of stems, even when of the largest 
ditmeter, display no medullary rays, that being a char- 
•acter of die dicotyledonous class of plants ; nor do 
such appear to be necessary, owing to the extensive 
distnbution of the cellular matter throughout the sub- 
stance of these stems. The woody bundles, howe- 
ver, become indurated by age, and the more external 
being enlarged by the deposition of new ligneous mat- 
ter, Jhey at length occasionally touch each other, and 
form a circle of continuous wood ; but the interior 
bundles never attain this state, and so are always suf- 
ficient to distinguish the stem as that of a monoco- 
tyledon. 

Stems of this class increase in length or height ; 
but, with very few exceptions, not in diameter. The 
stem is gradually formed by the evolution and ascen- 
tkmof the terminal leaf-bud, and by the induration of 
die footstalks of the fallen leaves. The whole stem 
displays the cicatrices of the successive circles of de- 
tacuied leaves, and these, becoming hardened by ex- 
posure tothe air, and the ligneous bundles within them 
being older, as they are nearer to the surface, the sub- 
stance of the stem is necessarily softer within, and 
harder as it approaches the circumference. Owing 
to the mode of growth, also, which has just been des- 
cribed, the stem is always naked, columnar, and termin- 
ated with leaves and fruit in the form of a magnificent 
crown, as exemplified in the Palms. The siipe^ there- 
fore, or this kind of stem, may be regarded as a fas- 
ces of ligneous vascular rods imbedded in cellular 
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substance, and terminating in leaves ; and its vitality 
being, in a great degree, dependent on the herbaceoos 

|)art, if the central bud, or cabbage, as it is common^- 
y called, be cut off, the whole plant immediately dies. 
The height to which some Palms arise, without in-: 
creasing in diameter, is very remarkable. Thus the 
Ptychosperma gracilis rises more than 60 feet, with a 
stem not 4 inches in thickness. The elevation of the 
Areca oleracea (Betel-nut Palm) is often not less than 
180 feet ; and suthough its diameter is greater than 
that of the Ptychosperma. yet it is certain that itnev- 
er increases in thickness. In tropical climates, some 
kinds of Ferns rise with a stipe resembling that of the 
Palms ; but this appears to be, according to Mirbel, 
a simple fasces of petioles or leaf-stalks ; although cir- 
cumstances occasion these to unite in the interior of 
the stipe, and form masses of compact wood. This 
variety of stipe remains also of the same diameter. 

The Aloes, Yucas, and the Dracaena differ in their 
mode of growth from the palms, inasmuch as they 
give off branches and mcrease in the diameter of their 
stems. 

Such is ihe structure and mode of growth in mono- 
cotyledonous stems. The positive features which 
chiefly characterize them in point of structure, are the 
separate vascular ligneous cords, and intermixed cel- 
lular parenchyma ; but they are distinguished more 
remarkably by negative qualities ; as, for example,, 
those of having no proper bark, liber, or alburnum, 
and no medullary rays ; parts which belong exclu- 
sively to the dicotyledonous stems. 

Dicotyledonous Stems. 

Woody Dicotyledonous stems consist of 3 dis- 
tinct parts, the barkf tbe wood^ and the pith. They 
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are exemplified io trees and shrubs ; but as the struc- 
ture of the parts differs according to the age of the 
j^ant, it is requisite to examine them, both as they 
appear in the young plant or yearly shoot, and in the 
tnmk and branches of older subjects. 

- if the young shod of any tree or shrub, the Horse 
Ohesnut for example, be cut either transversely or 
lei^tudinBlly, the parts which have been enumerated 
are rendered cedent to the naked eye. If the sec- 
tion be transverse, it is seen to consist of a central 
iqpongy or cellular portbn, which is the pkh^ enclosed 
within a ring of more solid consistence, which iai 
iho'icood; and this, again, is en^/rroned by another 
circle o/ an intermediate degree of firmness, which ia 
the bark. 

The Bark. In the shoot we are now examining, 
cut in the autumn, the bark when separated from the 
wood is about the 16th part of an inch in thickness, 
and appears to the naked eye, composed of 4 distinct 
pam. 1. A dry, leathery, fawn^olored, serni-trans- 
parent, tough membrane, which is the cuticle; 2. 
8t cellular layer which adheres, although not very 
firmly, to the cuticle, and is named the cellular integ- 
nment; 3. a vascular layer ; and 4. a whitish layer, 
apparently of a fibrous texture, which is the inner 
bark; and of a more complicated structure than the 
other layers. 

1. The Cuticle. This term is employed to dis- 
tinguish it from the thin unorganized pellicle already 
described under the name Epidermis, as one of the 
general components of the vegetable structure ; and 
which is, in fact, the exterior part of the cuticle. 

The cuticle may be raised firom the cellular integ- 
ument by the point of a knife,^ and this is the best 
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method to obtain it for minute examination. When 
thus separated and placed under the microscope, it 
appears to consist of 2 layers ; the outer being the 
unorganized pellicle of true epidermis, and the inner a 
vascular texture, composed of minute vessels whick 
terminate externally at the surface of the stem, and 
internaUy in the cellular integument. These are, ap- 
parently, annular vessels with oblong pores, which^ 
probably perform the office of exhalents or of abs(H*b-' 
ents. Such is the cuticular portion of the bark of the 
Horse Chesnut ; but the structure of this part is noit 
uniform in all the w6ody stems of this class. In that of 
the Pear {Pyrus communis)^ it consists rather of trans- 
verse cells than of vessels, the outer series of which is 
covered by the real epidermis : this is the case also 
in the lesser Periwinkle {Vinca minor)^ in which there 
are 3 series of such cells ; in the Laburnum ( Cytisus 
JLahumum)^ it is composed of the epidermis simply 
covering a layer of an irregularly cellular or spongy 
character. These and similar varieties in the struc- 
ture of the cuticle account for the want of coincidence 
in the descriptions of authors. 

The true epidermis or exterior layer of the cuticle • 
is necessarily cribriform, whether it act as an exhal- 
ing or an absorbing surface ; and the manner in which 
the pores are arranged, does not differ less, in differ- 
ent plants, than the structure of the interior layer. It 
is also frequently studded with hairs, glands, and 
prickles. In young and succulent shoots, the cuticle 
is generaUy almost colorless, and semi-transparent, 
transmitting the green color of the exterior part of the 
cellular integument over which it lies ; but it becomes 
opaque or colored by age, or rather, on losing its vi* 
tality ; for, as it is annually reproduced, the old layer^ 
if it does not fall off, cracks and is pushed outwards by 
the increase of the diameter of the stem \ and the accu« 
22* 
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milation of ^leh layers forms the rugged sur&ces of 
atems, as we see in the Elm, the Oak, and the ma- 
j^rky of trees. In the greater number of instances it 
iHracks yerticaUy, and is pushed outwards with a por* 
ikm of the eeHular integument by the new epidenms, 
which can be brought into view by removing these 
tugged portions. In others it splits horizontally^ and 
ijiei B0W cuticle is formed immediately under the old^ 
wllieh» after a time, detaches itself in fragments ; or, 
there is a succession of cuticles, which, although one 
if-fermed every year, do not separate annually, but 
oecaaonally only, in multiplied layers, that can, how- 
Bwetf be readily detached from each other, as in the 
the Currant and the Paper Birch, 

2. The CeUular integument. On carefully raising 
the cuticle of the young shoot of the Horse CUiesnut, 
we find under it a cellular layer ; which, in a trans- 
vteiae section of the stem placed under the microscope, 
is seen to consist of two distinct parts, both cellular, 
but nevertheless different The exterior, or that on 
which the cuticle immediately reposes, appears to be 
composed of a dark green, semi-organized pulp, in 
which the cells are irregular both in their dimensions 
and form, and has somewhat of the aspect as Mr. 
Kdth remarics, of '^ a distinct and separate epidermis 
iQian.incifnent state, rather th$ai a true and proper 
pulp ;" while the interior is less colored and compos- 
ed of regular hexagonal cells, the sides of which are 
pBrforated and frequently studded with small granu* 
lar'bodies. It is the exterior layer of the cellidar in- 
tegument, which is the seat of color in die young twig, 
^d the green hue of which is transmitted through the 
yet semi-transparent cuticle ; its appearance, and the 
fact that it is annually reproduced, led Mr; Kdth to 
believe that it. is. really^ the next year's cuticte- in aR 
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incipient st^e of organization. But die vertical di- 
rection of the cells, while those of the cuticle are hor** 
izontal, is sufficient to overturn this opinion; Mirbel 
regards the whole of the cellular integument as a glan- 
dular body serving to separate the transpirable matter; 
from the other fluids. The cells vary considerably 
in form, according to the species of plant on which 
they are found. The cellular integument is filled both 
with colored and colorless secreted juices ; and it is 
very probable that this part perfoi*ms some changes' 
on the sap thrown into its cells, similar to diose effect- 
ed in the leaf. 

The cellular integument is partidly destroyed and 
reproduced, a great part of the old portion being pui^- 
ed outwards with the cuticle which is annually detach- 
ed ; while new cells are added to that which remjuns 
at the time the new cuticle is produced. 

3. Vascular layer. Imbedded in the cellular integ^* 
ument and impinging on the internal surface of the 
bark, are distinct bundles of entire vessels, each (tf 
which is so arranged as to present, in the transverse 
section of the stem under consideration, a semilunar 
aspect ; and, in the Icmgitudinal section, that of a fas- 
cis of flexible cords, readily separable from each other, 
and from the surrounding ceUular substance ; which 
is condensed where it comes in contact with these 
bundles. These vessels are supposed to convey down- 
wards the proper juice of th#plant, elaborated frond 
the sap, by the action of the light and air in the leaf; 
and this opinion is supported by the fact, that iris 
from them the milky juice of the Fig tree and the cd- 
ored juices of other plants exude, when the stem is 
transversely divided. In some stems, as, for exam- 
ple, that 01 Laburnum, the vascular bundles coalesce, 
and ibim nearly one continuous layer or cirde aFOuod 
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die wood ; and in others, although they do not actu- 
alfy coalesce, yet they approach so close as almost to 
assume the same character. As the stem increases, 
these vascular bundles become impervious, and are 
pushed outward with the cellular integument, giving 
place to a new layer which is annually produced. 

4. Inner bark. Immediately under the vascular 
bundles, we find another layer, which constitutes the 
internal boundary of the bark. In the transverse sec- 
tion of the stem of the Horse Chesnut it appears, un- 
der the microscope, to consist of the extremities of 
longitudinal fibres closely united together; and, in 
the tangental section, these fibres are seen running in 
a waving direction and touching each other at certain 
points, only so as to form oblong meshes, which are 
filled with cellular matter. This layer is denominat- 
ed LIBER, a name imposed from its having been em- 
ployed to write on before the invention of paper. As 
the net work formed by the dividing threads of the 
meshes is not readily dissolved in water, whilst the 
cellular matter which fills them up is remarkably so- 
luble, the liber of some plants, for example the Daph- 
ne Lagetto (or Lace tree), when soaked in water and 
afterwards beaten, forms a very beautiful vegetable 
gauze ; which may be used as an article of dress. A 
coarser specimen of this gauze, or lace, is seen in the 
bark of many of our indigenous trees, particularly the 
oak, when it has been l«ng exposed to the weather, 
after being separated from the trunk. This regular 
arrangement, however, of the longitudinal texture of 
the liber is not found in every instance ; for on the 
Fir and some other trees the longitudinal threads are 
seen lying nearly parallel to one another, without any 
meshes or intervening cellular matter. Like the other 
parts of the bark, the liber is annually reproduced. 



THE AHATOmr OF STB1I», ^1 

The old lajer loses its vitalit7, and is pushed out*; 
wards by die new ; the accumuladon dius formed' 
constituting what botanical writers have called the cu- 
tical layers. 

The vitality of die stem of dicotyledonous plants mr 
more conspicuous in the liber than in any other part* 
If the bark be wounded, or a portion oi it be remov**- 
ed, layers gradually extend themselves ftipKfae liber 
OH each side of the wound until it is c lo ari up ; but 
as this is not ^fected in one year when die wound 
is extensive, and as the new layers are thrown out by 
the liber only, which is annually renewed, the cica-^ 
trice, if the healed portion can be so named, alway» 
resembles a hollow cone, the base of whicb is the ex* 
terior of the trunk. The unicm of a graft, or of a bud 
taken from one tree and implanted (Hi another, suc*^ 
ceeds only when the liber of the bud, or the graft, and 
that of the stock, is placed in immediate contact ; the 
union in these instances closely resembling that whidi^ 
occurs when two raw surfaces of a living animal body,, 
or of two distinct animals, are retained far some time 
in contact. Grew, Malpigbif Du Hamel, and othersi 
supposed that the liber annually changes, by harden- 
ing, into the alburnum or young wood, an opinion al* 
so maintained by Mirbel and some of the ablest phy«* 
tologists, but which is founded upon mistaken princi* 
pies. It is through the Hber, however, that the malH 
ter in which the new wood is formed, which annual^ 
augments the diameter of ihe trunk and branches, is 
secreted ; and hence the importance of this portion of 
the bark. 

Such is the structure of the bark of the stems of 
woody dicotyledons ; ^and that of the roots does not 
materiaUy differ from it ; any difference depending, 
perhaps, altogether on the medium in which these two 
parts are situated. In the bark the secreted juices of 
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plants, and consequendy their medicinal qualities, are 
chiefly deposited. 

The Wood. — Pursuing our investigation in the 
young stem of the Horse Chesnut ; when the whole 
of the bark is removed, we find, immediately under 
and slightly adhering to it, a firmer and more com- 
pact subslipBe, which, both in a longitudinal and a 
transverse section, appears to constitute a cylinder, 
enclosmg a column of spongy cellular matter or pith. 
This is the wood. It has been regarded, in reference 
to the vegetable, as answering the same end as bone 
in the animal body ; but, except in its property of 

Siving firmness and support to the plant, the analogy 
oes not hold good. It is at first soft and vascular, 
and is then called Alburnum ; but it afterwards be- 
comes hard, and, in some trees, is of a density almost 
equal to that of iron. In a transverse section of our 
stem of Horse Chesnut, it appears, to the unassisted 
eye, a continuous circle of a homogenous structure, 
of a very light straw color exteriorly or near the bark, 
and greenish interiorly, or where it is in contact with 
the pith ; but in some other trees, as the Laburnum 
and Elder, this circle appears traversed, at tiearly 
r^ular distances, by rays of an evidently different 
structure. These are found, however, to exist also 
in the stem of the Horse Chesnut, and in every other 
woody dicotyledon when examined by a magnifying 
glass, and they are observed in the soft wood, or al- 
burnum, as well as in the hard and most perfect 
wood. These two distinct parts, which constitute the 
wood, may be described under the names of Concert-' 
trie and Divergent layers. 

1 . The Concentric layers, in the stem of the Horse 
Chesnut of one year's growth, when seen through the 
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microscope, consist of longitudiDal fibres apparently 
not solid, but narrow tubes or oblong cells, the sides 
of which are thick and nearly opaque, and of vessels 
of different kinds. These are arranged parallel to 
each other, except where they are separated by the 
divergent layers, as may be seen in a thin tangental 
section of any stem placed under the microscope. In 
the alburnum^ the walls of the concentric tubes are 
tender and transparent ; but by the deposition of lig- 
neous matter in the membrane of which tliey consist, 
and in the tubes themselves, they become opaque and 
firm ; and according to the degree of this, the wood 
is more or less dense, hard,, and tenaceous. Other 
matters, also, are deposited in this part of the woody 
texture ; such for example as Guiac in that of the 
Chiiacum offidnalej coloring matter in the Logwood 
{Hcematoxylon Campechianum\mA even silex, which 
has been extracted from the Teak wood ( Tectonia 
grandis) by Dr. Wollaston. The vessels of the con- 
centric layers are chiefly porous and annular, and 
their sections produce the openings observed in the 
transverse section of any stem ; but besides these, 
in the circle of the wood of the first year's growth, a 
circle of spiral vessels surrounds the pith. These 
are, however, justly regarded by Mirbel not as vessels 
of the wood ; but of a distinct sheath lining the wood, 
which he has denominated retui medvUaire, 

2. The Divergent layers consist of flattened mas- 
ses of cellular substance, which cross the concentric 
layers at diflerent parts, and, separating the bundles 
01 longitudinal tubes of which they consist firom each 
other, produce the reticulated arrangement seen in 
the tangental section of any stem ; the oblong tubes 
and vessels forming the tissue of the net-work, the 
meshes of which are filled up by the cells of the di- 
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Tergent layers. The individual cells, Tvhich are nar- 
fow and horizontal in their length, extend in series 
from the centre to the circumference of the wood ; 
Bnd consequently form nearly right angles with the 
tubes of the concentric layers. They commtinicate 
with each other by pores ; so that fluids may readily 
pass through the wnole series, and of course trans- 
versely through the wood ; and Mirbel remarks tha^ 
** m many coniferous trees die divergent rays are not 
cellular, but consist of horizontal tubes, which extend 
from the pith to the bark." Whether they are cellu- 
bur or tubular, the layers, or masses, are flat, or in 
plates, with the edges placed vertically and thicker 
m the centre than either above or below, appearing 
therefore of a lozenge shape when vertically divided ; 
whilst in their transverse section they display a slight 
incHnation to the wedge form. They are much more 
delicate in their structure than the concentric layers ; 
and readily dissolve, like the common cellular texture, 
so that when a thin tangental slice of wood is macerat- 
ed in water, the divergent layers are decomposed, 
and leave the meshes of the concentric layers empty, 
displaying the appearance of a net-work or lace simi- 
lar to that formed by the macerated liber. From the 
cellular texture of the divergent layers, they are re- 
garded by some authors as processes of the pith ; and 
hence have been named medullary rays ; but many 
of them cannot be traced to the pith, although the 
more conspicuous of them traverse the whole of the 
Wood, from the pith to the bark. 

Wood, while m the state of albumumj is endowed 
with nearly as much irritability as the liber, and per- 
forms functions of great importance in the vegetable 
system ; but when hardened, these functions cease, 
and in time it loses even its vitality ; not unfrequendy 
decaying in the centre of the trunk of trees ; which, 
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often, still flourish and put out new shoots as if no 
such decay existed. To carry on, therefore, the 
functions of the wood, a new circle of it is annually 
formed over the old ; and thus, also, the diameter of 
the trunk and branches present, by the number of 
these annual zones, a pretty correct register of their 
age, each zone marking one year in the life of the 
part. The hardness of these zones of wood increases 
with the age of the tree, being most dense in the cen- 
tre, and less and less hard as they approach the cir- 
cumference. 

Various opinions have been entertained respecting 
the origin of the wood or alburnum. Mr. Knight, how- 
ever, by various experiments, has satisfactorily proved 
that the alburnum is formed from the secretion deposit- 
ed by the vessels of the liber, but that it is not, as had 
been supposed by Du Hamel, Dr. Hope, and Mirbel, 
a transmutation of the fiber itself. 

Mr. Knight is of opinion, that the bark deposits the 
albumous matter ; but that the leaves are the organs 
in which this matter is elaborated from the sap ; or, 
that the alburnum is generated from the cambium of 
Grew, which is part of the proper juice of the plant, 
formed by the exposure of the sap to the light and 
air in the leaf, and returned from it by the vessels 
that pass down from the leaf into the interior bark, by 
which it is deposited, and we may add elaborated by 
the action of the vital principle inherent in this part 
of the plant. To determine this point, he removed 
narrow circles of bark from shoots of Apple trees, 
" leaving a leaf between the places where the bark 
was taken off; and on examining them frequently 
during the autumn," he found that the diameter of the 
shoot between the insertion of the leaf-stalk and the 
lower incision was as much increased as in any other 
part of the tree ; but when no leaf was left " on lamilar 

23 
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portions of insulated bark, on other branches of the 
same age, no apparent increase in the size of the 
wood was discoverable."^ 

These experiments explain the reason why trees 
and shrubs having their leaves destroyed by cater- 
pillars form scarcely any new wood in that season ; 
and, indeed, every one who has ever pruned a tree, 
or shortened a growing twig, must have observed that 
the part above the last leaf always shrivels and dies, 
while all below it continues to live and increase in di- 
ameter. 

The Medullary Sheath. If we proceed with 
the examination of the shoot of the Horse Cbesnut, 
as before, and scoop out the pith from the ligenous 
cylinder that encloses it, we shall perceive that this 
is Uned with a thin green layer or coating ; which, to 
the unassisted eye, appears to resemble in its struc- 
ture rather the cellular integument of the bark than 
any part of the surrounding wood. This is the JUe- 
duUary Sheath of Mirbel and the French Botanists. 
It is readily distinguished, in either a transverse or a 
longitudinal section of many stems, by its green color, 
which appears deeper as contrasted with the dead 
white 01 the pith which it surrounds ; but it is also 
easily traced in the succulent dicotyledonous stem as 
soon as it is evolved from the seed, separating the 
pith from its herbaceous investiture. 

When viewed under the microscope, the Medulla- 
ry Sheath appears to be composed of a cellular sub- 
stance, in which are imbedded longitudinal layers of 
spiral tubes. The ceUs of the Medullary Sheath are 
narrow and oblong ; and, therefore, when it is not 
cokred, it is scarcely distinguishable from the wood, 

'*' PMhs, Transact, 1801. P. I. p. 2, p. 3S5. 
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except by the spiral vesseb, which have not yet been 
discovered in any layer of formed wood subsequent 
to the first ; for their apparent existence in stems and 
branches of several years' growth is owing to the 
lignification of the MeduDary Sheath. The celb 
which are between the layer of spiral vessels and the 
pith, and which are the site of the coloring matter, 
when this part of the stem is green, have a cribriform 
structure. The variable arrangement wtuch these 
spiral vessels present in difierent plants, appears to be 
in a great degree regulated by the disposition of the 
leaves, into which the spiral vessels in every instance 
direct their course, leaving for that purpose the Med- 
ullary Sheath, and traversing the wood, a litde below 
the insertion of each leaf. 

As the MeduUary Sheath forms the only partition 
between the bark and the pith in the tender succu- 
lent shoots, before the ligneous matter is deposited, 
and is in its texture lax, and incapable of aJK)rding 
sufficient support to the deUcate coats of vessels, such 
as are found iH the Alburnum, if these were distend- 
ed with ascending sap, the vessels that run through it 
are of a difierent structure from those of any other 
part of the vegetable. The elastic thread of which 
these spiral vessels are formed is tough, and possesses 
irritability ; and being stimulated to action by the ef- 
fort of the sap to dilate the diameter of the vessel, 
contracts in its length in each coil alternately, and af- 
ter each contraction again returns to its first state, 
producing a vermicular motion, which enables these 
vessels to conduct forward the sap. Thus : the con- 
traction in length of the portion of the thread which 
forms the first coil, lessens the diameter of that por- 
tion of the tube, and hence the fluid contained within 
it will be displaced and moved either upwards or 
downwards ; but as the resistance opposed to its re- 
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turo, or movement downwards, is the greater owing to 
the pressure of the ascending sap, it must necessarily 
advance ; and this contraction being repeated in eve- 
ry successive coil, the fluid is moved forward with a 
sufficient impetus; while the new quantity of sap 
which supplies the place of that carried forward, and 
which rushes into the coil at the instant of its relaxa- 
tion, forming the basis of resistance to the return of 
the portion before it, and at the same time exciting a 
renewal of the contraction, its progression must be 
uninterrupted. These appear, indeed, to be the on- 
ly vegetable vessels endowed with contractility, or 
which act in any manner analogous to the arteries of 
animals. If this hypothesis be tenable, the spiral ves- 
sels are the sap vessels of the succulent stem and the 
annual shoot of dicotyledonous ligneous plants ; and 
their spiral structure is essential for the performance 
of their conducting function, in the spongy Medullary 
Sheath, or cellular parenchyma m which they are im- 
bedded. 

Malpighi regarded the spiral vessels as bronchia^ or 
air-vessels, and the same opinion b supported by 
Grew, Hales, and Du Hamel. This supposition pro* 
bably originated from their always appearing empty 
when examined ; and on the same account the ani- 
mal arteries were regarded as air-vessels by the an- 
cients and their followers, until Harvey demonstrated 
them to be blood-vessels. Grew also suggested the 
idea of the spiral vessels acting as sap-vessels, and Du 
Hamel supposed he had detected them in the per- 
formance 01 this function, as did also the celebrated 
Hedwig. Dr. Darwin may perhaps, however, be re- 
garded as actually the first who taught that the spiral 
vessels convey fluids. 

The Medulla or Pith. Returning to our shoot 
of Horse Chesnut, we find the tube which is formed 
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by the wood and lined with the Medullary Sheath, 
filled with a white, diy, very compressdble spongy sub- 
stance : — this is the MeduUa or Pith. In the suc- 
culent state of a stem or a twig, it is tureid with 
aqueous fluid ; but before the ^^od is periected, it 
b^mes dry and spongy ; except near the terminal 
bud, or where branches are given oflT, in which places 
it long retains its moisture. 

The form of the pith b regulated by that of the 
cavity it fills, which in the majority of instances is 
nearly circular ; but to this there are many excep- 
tions. Thus in the horizontal section of a young stem 
or twig of the Elder {Sambucus) and the Plane {Pla- 
tanus)^ we find it circular, but furrowed by the bun- 
dles of the spiral vessels of the Medullary Sheath. 
It is oval in the Ivy, and the Ash ; irregularly oval and 
ftirrowed in the JPlane; triangular in tlie Oleander 
{J^Teritim Oleander); pentangular in the European 
Oak {Quercus Roour) ; four-sided, with the angles 
obtuse, or tetragonal, in the common Lilac, and yellow 
flowering Horse Chesnut {JEsculus flava) ; pentago- 
nal in £e Wabut (JugUms regia) ; and hexagonal 
in the Red-twigged Cornel ( Camus sanguinea). The 
situation of the leaves on the stem regulates the form 
of the tube which the pith fiUs. But besides the di- 
versities of form which the pith presents, it varies in 
diameter in other respects. In the young tree, of a 
few inches in height, it is smallest at the basis of the 
stem, largest in the middle, and smaller again at the 
summit ; and in the growth of each future year, near- 
ly the same variations in its diameter are observable. 

The pith, in the majority of ligneous dicotyledons, 
is longitudinally entire ; but in some, the Walnut, for 
instance, it consists of a succession of transverse dia- 
phragms intersecting the hollow cylinder of the wood, 
with the intervening spaces empty. In others the 
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continuity of the medullary column is broken by lig- 
neous plates, which proceeding from the side of the 
central tube, either partially intersects it, or complete- 
ly partition off portions of it, as in several of the M ag- 
ucuias ; while in others, asain, it is merely a spongy 
sheath, lining the interior of the cavity, as in the stem 
and branches of Woodbine (Lonicera Peridymenura). 
Where the branches are given off from a stem, a 
thread of medulla, in some instances, separates from 
the central column, and entering the branch, is grad- 
ually augmented to a diameter proportionate to that 
of the branch. In the annual shoot, the wood shuts 
up the canal of the pith at its extremity, as soon as it 
ceases to grow for the season, as is seen in the longi- 
tudinal section of the shoot of Horse Chesnut, imme- 
diately under the terminal bud ; and thus isolates it 
from the shoot of the next year. In many plants this 
forms a kind of woody partition, which marks the lim- 
it of the growth of each year in the length of the stem ; 
but in others it is absorbed, the continuity of the pith 
being, apparently, uninterrupted from the root to the 
apex of such stems. Those partitions are almost al- 
ways present when the pith is composed of distinct 
plates, as in the Walnut, or of a spongy sheathing 
membrane, as in Woodbine. 

The color of the pith, in the succulent shoot or in 
the young plant, is green, which, as the cells empty, 
changes to white ; but to this there are some excep- 
tions. Thus it is yellow in the Barberry ; pale brown 
in the Walnut ; fawn-colored in the Sumach, (Rhus 
Coriaria) ; and pale orange in the yellow flowered 
Horse Chesnut ; but it is more frequently colored in 
the caudex of the root than in the stem. 

A vertical or horizontal section of a thin slice of 
pith, under the microscope, appears to consist of hex- 
agonal cells, which are larger and more regular in the 
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centre than near tlie circumference. In very young 
stems and succulent shoots these ceUs are filled with 
an aqueous fluid, and closely resemble the cellular 
integument ; but, in older stems and twigs, they are 
found empty, or more accurately speaking, filled with 
air. The cells retain the hexagonal form in their emp- 
ty state ; but in some, as in the Walnut, this is des- 
troyed in the lameUse, into which the pith then sepa- 
rates ; and the same occurs in the interior of the med- 
ullary sheath of Woodbine, and similar hollow stems. 
In the greater number of plants no vessels are per- 
ceptible in the pith ; but in some, entire vessels con- 
veying proper juice are present, as in the Gum-elastic 
Fig tree, the proper juice of which is seen exuding 
from difierent pomts of the pith in a horizontal sec- 
tion of the stem : and in all plants, the cells commu- 
nicate with each other by means of organized pores, 
which are visible under die microscope. The insu- 
lated and enclosed situation of the pith, whatever be 
the analogies of its structure, entitle it to be consider- 
ed as a distinct organ in every stage of its existence. 

Litde is yet known with certainty concerning the 
functions of the pith. Dr. Darwin and Sir J. E. 
Smith consider^ it as important to the existence of 
the vegetable as the column of the spinal marrow in 
animals. LinnsBus also regarded it as the seat of wir 
tal energy to the plant. But Mr. Knight found that 
on abstracting the pith from a portion of the branch 
of a growing Vine above and below a leaf and bud, 
'^ the lateral shoot, annexed, continued to live, and 
did not appear to sufifer much inconvenience ; but 
faded a lide when the sun shone strongly on them."* 
Indeed Caesalpinius of the 16th. century, believed the 

• FhUos, Trmu. 1801, p. SS8. 
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phh to be less esseDtial to the fife and growth of a tree, 
than the bark. Mr. Thompson thinks its intention is to 
a£ford the necesstLty surface for the forniatk>n of the first 
lajer of wood ; and likewise that it is of use to give a 
degree of firmness to the succulent stem and recent 
AMtj which thej would not otherwise possess, before 
the bark and albamum acquire sufficient consistence 
ibr that purpose. 

The original pith of the young shoot still remains in 
trees whose wood is of a close texture, as may be seen 
even in the centre of the oldest Oak, as it is defended 
by the first cylinder of wood deposited round it, and 
suflfers no material compression by the successive lay- 
ers. The cells, indeed, appear obliterated even when 
examined by a good lens, but in a veiy thin slice 
placed under the microscope, in a drop of pure water, 
the hexagonal character ot the cells is perfectly disdn- 
gaidnble if the section be transverse ; while, if longi- 
tudinal, not only the difiference of form between the 
real pith cells and those of the medullary sheath is 
perceptible, but the spiral vessels are seen filled with 
a dark cobred resinous matter. In such stems, there- 
fore, the jHth is neither compressed, obliterated, nor 
converted into wo6d, as some phytologists have imag- 
ined. But when the ligneous matter is of a loose tex- 
ture, or instead of forming a continuous circle, it is in 
separate columns, as in broad-leaved Birth-won 
(Arittolochia Sipho), and the divergent rays are very 
large, the pith, although it is never complete^ obliter- 
ated, yet, is considerably compressed and altered in 
form, in stems even of a few years' growth. The ul- 
timate state of the pith, therefore varies ; being regu- 
lated by the character of the wood which encloses it. 
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CHAPTER in. 

THE ORIGIN AND ATTACHMENT OF BRANCHES. 

Whether we regard branches merely as divisions 
and subdivisions of the stem, or more correcdy, as re- 
gards their origin, as disdnct individuals, its lateral 
progeny, we find their structure to accord, in every 
pardeular, with that of the stem. The description of 
the structure of the trunk is consequendy applicable 
to the branches ; and we have now, therefore, only to 
investigate the nature of the connexion between these 
parts ; tracing the branch from its earliest state, or be- 
fore it becomes visible to the naked eye, till it is fully 
extended, and has itself become the parent of future 
branches. 

Every branch is formed in a bud or germ ; and every 
bud, except perhaps the terminal one, and such as 
appear on roots, and constitue suckers, origmates in 
the axil of a leaf; to trace, therefore, the origin of 
the branch, is, in fact, to trace that of the axillary bud ; 
and this may be done most readily in the succulent 
shoot of any tree or shrub in early spring, as, for ex- 
ample, that of the common Lilac when just expanding 
its leaves. 

In such shoot, in the axil of about the third pair of 
leaves, it is possible to perceive by the aid of the lens 
a minute elevation resembling a semi-transparent ve- 
sicle depressed in the centre ; which under the mi- 
croscope, appears to be a lobular body, with a small 
green speck in the central depression. This is the 
rudiment of the bud and germ, and consequendy of 
the future branch. By strong magnifjring powers we 
discover a connexion between the cellular matter of 
the lobes of this genn, and that of the pith, the medul- 



274 THE ORIGIN AND 

lary sheath, the bark, and the liber, in the succulent 
shoot ; while, yet, the germ itself appears a distinct 
body. As the bud advances in growth, it gradually 
assumes somewhat of a pyramidal form ; and the or- 
ganization of the germ, or new branch and leaves 
within it, commences. Towards the end of the sum- 
mer, the lobes begin to appear as opposite scales, 
from amidst which the apex of the germ, covered by 
other scales, is observed protruding ; whilst in a lon- 
gitudinal section placed under the microscope, the 
rudiments of the new branch can be traced ; for it is 
now obscurely marked by the deposition of albumous 
matter, which being paler and more transparent thitn 
the rest of the bud, is seen separating the cellular sub- 
stance to constitute the future pith from that which 
is to form the bark. But no spiral vessels are yet 
perceptible ; the albumous circle is mere semi-^trans- 
parent matter ; and the pith is distinguishable from the 
cellular substance in which the germ is formed only 
by the paler albumous matter surrounding it. The 
progress of the organization advances a little in au- 
tumn ; but is not perceptible during winter, and it is 
not until the following spring that the embryon branch 
is very conspicuous At this period, in the Lilac, for 
example, it is seen rising as it were from the medul- 
lary sheath, in which the spiral vessels seem to origi- 
nate ; and from whence, passing up, they distribute 
bundles to each of the leaves, which appear now com- 
pletely organized, although extremely small and com- 
{H^ssed within the scales of the bud. As the season 
advances, tlie bud lengthens ; and at the moment of 
its opening, the young branch is seen projecting, cloth- 
ed with its leaves, which gradually unfolding them- 
selves, display in their axils the rudiments of future 
buds, destined to run the same course, and become 
in turn the parents of another series. 
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If the young branch be now dissected, it is found 
to possess exactly the same structure as the stem in 
in the early stage of its growth ; that is, to consist of 
a central, pith turgid with fluid, surrounded by the me- 
dullary sheath, around which the spiral vessels ap- 
pear in distinct kngitudinal bundles ; and beyond them 
a layer of semi-organized alburnum, bounded by the 
liber ; the vascular fasces of the bark are imbedded in 
the cellular integument, and the whole inclosed by the 
epidermis, which at this period is generally covered 
with excretory glands or some kind of pubescence. 
But aiter the leaves have expanded and performed 
their functions for scMne time, if the branch be again 
examined, by carrying a kngitudinal section into the 
stem, we perceive its alburnum, now fully organized, 
and continuous with the new layer in the stem, depos- 
ited over that of the former year, which has already 
become wood ; and, as the branch increases annually 
by new layers, in the same manner as the stem, a si- 
milar section made at any subsequent period displays 
its connexion with the stem, forming a cone, the apex 
of which touches the medullary sheath of the stem, 
and the base its surface whence the branch projects. 

Such are the appearances which mark die origin of 
the branch and its connexion with the trunk, in- the 
Lilac ; and the same, with some modification, are 
perceptible in all ligneous dicotyledons. 

We have seen that the rudiment of the bud is per- 
ceptible, in the axill of the leaf, on the young branch 
at the moment of its protrusion firom the bud in early 
spring ; and, that at this period, at least, it is an isolat- 
ed body, distinct, as Gsertner has correctly asserted, 
from the proper and permanent members of the plant. 
The question thence occurs, — ^When and how are 
buds formed? Du Hamel supposed that they originate 
in what he terms pre-organized germs, which are de- 
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posited by the proper juice in its descent from the 
leaves, and pervade every part of the plant ; but al* 
though it is impossible to demonstrate the fallacy of 
this opinion ; yet, if it can be shown that buds, on 
whatever part of the stem or branch they are found, 
or at whatever period of the growth of these membeni 
they appear, can be traced to their origin in the first 
year's growth of the part on which they appear, it will 
be, at least, rendered improbable. To effect this, we 
have only to saw out a poruon of any trunk or branch 
on which a young bud appears ; and carrying the in- 
cisdon down to the pith, and by carefully slicing the 
portion horizontally, or in a right angle to the sur- 
race of the stem, till we divide the bud to its centre, 
we shall find a white line extending from it through 
every concentric layer of the wood, till it touches the 
medullary sheath. It is argued, however, that if an 
Oak, or any old tree, be cut down in winter, leaving 
the root in the ground, and a foot or two of the trunk, 
we shall find on the margin of the stump multitudes of 
buds protruding in the following spring. The fact is 
admitted, but not the conclusion inferred from it, that 
these buds originate on the surface where they appear ; 
for, if they do not all push out on the same plane, 
which is the fact, there is no doubt that each could be 
traced to the centre of the trunk ; as Mr. Thompson 
found to be the case in the Willow and some other 
soft wooded trees, which after being cut down, dis- 
played the same appearances as the Oak, and tlie lat- 
ter can hardly be imagined as an exception to the 
fact. If buds, therefore, be pre-organized germs, 
they can be deposited only in the first year's growth of 
the stem or branch, the admission of which would 
defeat the object of Du Hamel's hypothesis. 

These facts, also, render less tenable the doctrine of 
Mr. Knight, that buds proceed from the albumous ves- 
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sels, which he supposes have the power to generate 
central vessels : for, if this were the case, buds could 
be traced no deeper than the alburnum of the season 
in which they appear. Neither is the opinion sti'ength* 
ened by the fact, that if buds be destroyed in early 
spring, odiers appear; for, in this case, either the 
buds are such as have not been cut or rubbed off at a 
depth sufficient to extinguish their vitality, and pre- 
vent them from shooting forth again laterally ; or, by 
destroying the already protruded buds, those that re- 
main latent (two or more germs being often present 
in tlie same vital stream, if the expression may be al- 
lowed), receive a new impulse, sufficient to call into 
action their dormant powers, and enable them to pro- 
trude and evolve their leaves, in the same season ; 
which, had the other buds been left, might not have 
happened for many years to come. 

This fact is practically known to nurserymen and 
gardeners, who, without any theory, but guided by 
experience, act upon it in order to obtain a clean 
Cherry tree stem. No tree is so apt as this to throw 
out adventitious buds, but as this would deform and 
injure the plant, the nurserymen cut them off close to 
the bark. A second crop of shoots, very soon after- 
wards make their appearance, which are also taken 
away by the knife, after which no other appear ; and, 
if tlie stem be now cut through under the existing 
branches, it ceases to grow. That the buds, when 
they first protrude, receive their nourishment from the 
descending proper juice, is extremely probable ; but 
this would also be the case did they arise from the 
pre-organized germs of Du Hamel. If this reasoning 
be correct, part of our question is already answered, 
and we may conclude that all stem buds originate 
when the young stem is evolved from the seed, and 
all branch buds at 0\q time that the young branch* is 
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fanned id the ax3 oT the leaf. They are not, how- 
ever, all protrnded during the succulent state of the 
stem nod brancfa, but many remain latent, performing 
so much of tb«ir functJoDs onlj' as is reqiii^te to or- . 
gune to ibeir proper structure s certain portion of 
each aatcesare auDual layer of trood, and carry them 
fo f mild ia tbe emhrrtw slate ; until circumstances oc- 
cnr fitxmUe lo tlie completioa of their organization 
and protnisioQ on ibe surface of Uie stem ; or until 
sane kocideni destroys them, trhen iostead of being 
csrried forward tl«ey remain buried beneath the suc- 
ceeding laj era of the wood. 

If buds be not pre-organized genns, nor formed 
from the descwidiog projier juice, \k>\\ then do they 
originate f In iTtal points, generated, in the drst period 
of uw gromli of the siem and branch, in the axils of 
the leaves : or, that they are, lo use the lan^age of 
Dar^n, distinct individuals, die lateral or viviparous 
pr' ,. ', . ';'.i '.lii ■ 11 ivlsose surface they appear, 
1 - ..;m have been suspected 

o; ■ '■:!-■ art of budding; and 

it is fuUy prarcd by the dissection rf pbmts. The vi- 
tal energy', bowever, which commencea the pmcess 
of organizatioa in the bud, is not oecessarily confined 
to tbe germ, not (tisonct &tmi that which maintaita 
the growth of Ibe entire plant ; but it is so connected 
vith organizatioD, that niien this has proceeded a cer- 
tain length, tbe bud may be removed from tbe parent 
and attached to another, where it will become a tnaDch 
tbe same as if it bad not been removed ; fx, with {m>p- 
er care, it may be made to grow io the eanh, and be- 
come an entire plant, with all tbe {Hoperdes and ex- 
ternal characters of the parent. 

Before organisation nHtunences in tbe germ, it is, 
as we have seen, an insulated speck, covered by the 
e[Hdermis only, and connected with the other parts of 
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ifae stem or branch, in which it is seated, merely by 
cellular matter. The e^t of the oreanic power on 
it is the addition of new matter, and me consequent 
evolution of its parts; till gradually extending in the 
direction of its axis, it unites with and becomes a per- 
manent part of the plant. The quantity of amylace- 
ous granules contained in the cells surrounding the 
germ, renders it probable that it receives its first nou- 
rishment from thu source ; and it is not less probable, 
that the lobes which surrounded it, perform for it a 
similar function to that of the cotyledons, as connected 
with the embryon inclosed within them, or that of the 
leaves in reference to the stem and Immch ; which we 
shall afterwards prove to be analagous to that of the 
lungs in animals. But it is, also, orobable that the 
leaf above the bud supplies part of me pabulum which 
is elaborated into the new oranch ; lor, until its own 
leaves are expanded in sprins, and capable of produc- 
ing that change on the sap wmch converts it into pro- 
?er juice, no albumous matter can be formed by them. 
?he descending juice, however, from the leal above 
the germ, is not conveyed to it by any vascular com- 
munication, but deported in the cellular mass or pla- 
centa, if it may be so termed, on which it is seated ; 
and by which alone it is connected with the medul- 
lary sheath of the parent shoot. In the germ or vital 
speck, thus situated and supplied with nutriment, the 
organization of the branch commences as from a cen- 
tre. It is not probable that we shall ever be able to 
trace every minute change, which occurs from this pe- 
riod until the first rudiment of the new branch is con- 
spicuous, even by the aid of the best microscopes ; 
but the first part that can be distinctly recognised is 
the pith, which, in a longitudinal section of the green 
twig of the Lilac, made three weeks after its protrusion 
jGrom the bud, and the appear^ce of the germ on its 
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surface, resembles a more opaque spot of a greenish 
hue, with lines running In a direction from the centre 
of the parent branch towards the apex of the germ* 
These are the first traces of the spiral vessels of the 
future branch. The cellular matter, in the part of 
the bud above the vital speck, displays also at this pe- 
riod a more regular form, and indications of its sepa- 
ration into scales are already perceptible ; but the 
whole bud is still a completely insulated body. As 
the organization proceeds, new scales are seen separ 
rating from the mass of parench^pia, the medulla en* 
enlarges in every direction, and in autumn the wfac^ 
presents a pyramidal appearance ; in which state the 
bud remains nearly stationary until the ensuing spring. 
As the cessation of the vegetative power in winter 
increases in a great degree the excitability of plants 
^pdiich outlive its severity, the genial influence of spring 
is very early visible on their buds, in which the whole 
vital energy of trees and shrubs may be supposed at 
this period to reside ; and it is only by the visible 
change which rapidly occurs in them, that we can 
pronounce upon the life of the entire plant. If a lon- 
gitudinal section of a twig be examined at this time, 
jjthough the pith be, generally speaking, a dry, spon- 
gy mass, yet, a little above and below the parts where 
uie buds appear, it is succulent and green. This can 
be explained only by supposing that the increased vi- 
tal energy ol the buds is extended around them to a 
certain degree, maintaining the lateral communication 
through the pores of the cells, while these have now 
become iinpervious%in other parts ; and by this effect 
a sufficient supply of nutriment is provided for the 
bud, which, enlarging in every direction as the spring 
advances at length, opens its scales and pushes for- 
ward, into the light and air, the young branch with its 
leaves and flowers. On examining now the connex- 
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ion of the shoot with the stem or branch, we find it 
no longer an isolated individual, but seated closely up- 
on the medullary sheath of the parent, and the al- 
bumous matter which is deposited between its bark 
and pith, continuous with that thrown out from the li- 
ber of the old bark, already giving origin to a ligneous 
layer, that forms both a connecting vinculum between 
the tree and the new branch, and a support to tlie lat- 
ter in its projecting position. 

A very clear idea of the ori^ and connexion of 
branches may be obtained by the aid of the diagram 
given and explained at the end of the volume. 

Such are the observations which appeared neces*- 
sary to illustrate the origin of branches and their con- 
nexion with the trunk ; and from which the foUowing 
conclusions may be drawn: 1. That every branch 
originates in a bud or germ. 2. That every bud or 
germ is a distinct isolated individual, the lateral prog- 
eny of the plant, and generated at the first develope- 
ment of the stem or branch on which it appears, but, 
after some time, increasing by its own organic pow- 
ers, it forms a branch, and becomes &JP|eurt of the tree 
or shrub which has produced it. 3. That every ad- 
ventitious bud, or bud appearing at any after period, 
originates in a genn generated at tiie developement of 
the stem or branch on which it appears, although it 
has hitherto remained latent. 4. That every latent 
germ is annually carried forward, in a horizontal direc- 
tion, through every concentric zone of wood, inter- 
mediate to the medulla and the surface on which it 
will sprout into a branch ; leaving behind it a sub- 
stance of a peculiar structure, somewhat resembling a 
white cord, penetrating the ligneous zones, by which 
its progress can be traced. 6. That every branch 
when fully developed, displays the same structure as 
the stem. 

24* 
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CHAPTER V. 

ANATOMY OF LEAVES. 

The Leaf, physiologically speaking, may be defined 
to be a temporary organ of plants, which performs 
nearly the same function in the economy of vegetable 
life, as the lungs perform in that of the animal ; or, in 
other words, leaves are the respiratory organs of plants. 
When these organs are absent as in the Dodder, and 
in the Cactus tribe, where their appearance, and that 
very inconspicuously, is only temporary, the green 
suriace of the stem evidently performs the function of 
the leaves. 

In the most cursory examination of the majority of 
leaves, we perceive that those organs are composed 
of three distinct parts : one part, firm and apparently 
ligneous, constitutes the frame work or skeleton of 
the leaf ; another, succulent and pulpy, fills up the in- 
termediate spaces of this frame work ; and a third, 
thin and expanded, encloses the other two, or forms 
the covering for both surfaces of the leaf. On a closer 
examination we find that the first of these parts is vas- 
cular, the second cellular, and the third a transparent 
cuticular pellicle. Admitting, therefore, that these 

Earts are present in eveiy leaf, although we may not 
e able to discover all of them distinctly, owing to the 
imperfection of our instruments ; we may conduct 
our inquiries into the structure of leaves in reference 
to their vascular, their cellular, and their cuticular 
systems. 

I. OF THE VASCULAR SYSTEM OF LEAVES. 

Among fallen leaves, which have been exposed to 
the action of the atmosphere in a damp place, or 
which have dropped into a pond, we generally find 
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some in which the cuticle and pulp are completely 
destroyed ; whereas the ribs or veins, as they are 
commonly but erroneously termed, being less suscep- 
tible of decomposition, remain almost entire, and dis- 
play the appearance of a beautiful tissue of net-work, 
more or less complicated. This is the vascular sys- 
tem of the organ, and the leaf in this state is termed 
a skeleton lecf. Leaves are frequently thus prepared 
by maceration in water, when the cuticle becomes ea- 
sily separable by gentle rubbing and pressure ; and 
the pulp may then be washed out from between the 
meshes of the vascular net-work by rinsing in water : 
and if the operation be carefully performed, tlie most 
minute cords of vessels may be preserved. These 
preparations enable us to trace more readily than in 
the natural leaf, the divisions, subdivisions, and vari- 
ous ramifications of the vascular fasciculi ; but be- 
yond tliis they afibrd us no information, and we must 
have recourse to the microscope to obtain a satisfac- 
tory knowledge of the vascular structure of leaves. 

If we commence our investigation with the simplest 
description of plants, the Lichens and the Mushroom 
tribe [Fungi), for instance, we percieve, even by the 
assistance of the best glasses, scarcely any trace of a 
vascular structure, the whole plant appearing to be 
litde more than an aggregation of cellular substance 
enclosed in a cuticle. This appearance, however, 
arises in some degree from the transparency of the ves- 
sels, preventing them from being distinguished from 
the cells, and in some degree from the simplicity of 
their structure ; for, as the fluid they convey is not 
required to be raised to considerable heights, as in 
the more perfect plants^ the conducting tube is conse- 
quently more simple. If, however, we take a plant 
in which the vessels convey a colorless fluid through 
a colored cellular structure, as, for example, Mar- 
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chantia polymarpha^ we find that the surface of the 
lobes of the leaf-like frond, when examined by an or- 
dinary lens, is reticulated by depressed lines, within 
each of which a small nipple-like body rises. When 
a thin slice of a lobe is placed under the microscope, 
these lines are discovered to be occasioned by vessels 
which run immediately under the cuticle, anastomos- 
ing with one another. This vascular net-work is form- 
ed by a single porous tube, branching and anastomos- 
ing so as to form irregular, lozenge-shaped meshes, 
which are filled with a dark-green cellular parenchy- 
ma. The vessel itself is closely connected with the 
cellular matter, and when separated, bears the marks 
of the cells on its sides. We find nearly the same vascu- 
lar structure in the Mosses. The leaves of all the Moss- 
es are sessile, although many of them are sheathing ; 
and most of them are furnished with a midrib ; but 
their minuteness prevents any certain information be- 
ins obtained as to the manner in which the leaves re- 
ceive their vessels from the stem, or whether there be 
a distinct set of returning vessels : they appear to be 
merely a continuation of the vessek of the cortex of 
the stem. 

Proceeding to the next division of plants, those pro- 
duced from monocotyledonous seedsy we observe the 
costs or vascular fasciculi distinguishable by the nak- 
ed eye ; of different sizes, and running in gently curv- 
ed or nearly straight lines, either from the base to the 
apex, or transverely from the midrib to the margin of 
the leaf. The former is found chiefly in those leaves 
which have no decided petiole, but spring directly 
from a bulb or a tuber ; the latter in those which are 
petiolated. We shall examine each kind separately. 

A bulb leaf of the White Lily (LUium candutum), 
may be taken as an example of the general distribu- 
tion and character of the vascular system m the first 
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description, the sessUe haves of monocotyledonous 
plants. On exaihining it, we find that the vascular 
frame work consists of a distinct midrib, which forms 
the keel of the leaf, and of less elevated ribs {costa) 
that extend on each side of the midrib in longitudinal 
lines, which form a gentle curve, following the shape 
of the leaf. In the smoother and more succulent 
leaves of this division, however, these cosue are 
scarcely visible externally, or at least appear merely 
as striae on the surface of the leaf : and this is the 
case, also^ as far as regards many of the smaller vas- 
cular fasciculi, even in those leaves, which have pro- 
minent costs. If we now make transverse and Ion- /^^ 
gitudinal sections of the Lily leaf, we perceive that 
die costs are composed of fasciculi of spiral vessels 
closely accompanied with corresponding fasciculi of 
proper vessels, and imbedded in cellular substance : 
or, that the leaf has a double system of vessels, one 
for conducting forward the sap, and the other for re- 
turning the proper juice into which the sap has been 
changed by the functions of this organ. In the trans- 
verse section, these vascular bundles appear like dots 
upon the divided surface ; and, when magnified in 
transmitted light, display dieir two-fold nature by dif- 
ference of transparency ; the part of each fasciculus 
composed of spiral vessels being particularly distin- 
guished by a greater degree of opacity, owing to the 
spiral thread which composes the coats of these ves- 
sels being firmer and more opaque than the coats of 
the proper vessels. The spiral vessels of the leaf as 
well as those of the stem, are found generally empty, 
like the arteries of animals ; while the proper or re- 
turning vessels are always full. In the majority of 
leaves the spiral vessels have a closer proximity to 
the upper than to the under disk- For, independent 
Qf the fact, that the chief function of these organs, 
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namely, the exposure of the sap to the light and air, 
would lead us, a priori, to conclude that the vessels 
carrying forward the sap must, necessarily, be on that 
side of the leaf most exposed to these agents ; the 
sap-vessels receiving their origin in the stem from the 
vessels of the alburnum, and the returning vessels ter- 
minating in those of the bark, the disposition could 
not well be otherwise, seeing that the relative position 
of the upper and under disk of every leaf, to the cen- 
tre of the stem, is exactly that of the alburnum and 
the bark. In leaves, however, which stand vertical- 
ly, or have no distinction of surfaces, the situation of 
die spiral vessels is either the reverse, or in the centre 
of the entire vessels : anatomy thus confirming the 
idea of the close affinity of such leaves to stems. 

It has already been stated that the bundles and 
threads of vessels, in leaves belonging to this division 
of the class under consideration, run in longitudinal 
lines. These are not exactly parallel, but approach 
bolb at the base and the apex of the leaf; and, also, 
communicate laterally m their course by small threads, 
given off at irregular intervals ; as may be seen in a 
slice of the Lily leaf cut immediately within the cuti- 
cle of the upper disc, and placed beneath the micro- 
scope. 

The vascular system, then, of the sessile leaves of 
monocotyledons, consists of fasciculi composed of spi- 
ral vessels, accompanied with proper vessels which 
are not spiral, arranged in longitudinal lines, and con- 
nected by smaller transverse threads ; the whole form- 
ing a reticulated texture with irregular rhomboid al 
meshes. The longitudinal vessels are a cont'muation of 
those which are nearest to the surface, in the root, cau- 
dex, or the stem, from which the leaves immediately 
spring ; and tlius the greater number of the circles of 
ihe distinct fasciculi, which compose the stems of mo* 
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fiocotyledons, terminate in leaves until the plant attains 
its ultimate growth. 

There are two natural anatomical subdivisions of 
the petiolated leaves of monocotyledonous plants : 
namely, 1. Those in which the rU)s run lovgiiudinal' 
Itfj or in a direction from the base to tlie apex of the 
leaf; and 2. Those in which they run almost trans- 
versely^ or in the direction from the midrib to the 
margin. 

1 . In this subdivion we perceive, that, in the Gras^ 
ses, the vascular fasciculi resemble, very closely, those 
of the former division ; the ribs being in longitudinal 
nearly parallel lines, converging towards the apex of 
the leaf; and united at irregular distances by oblique- 
ly transverse threads. If we take a stem leaf of In- 
dian Corn {Zea Mays), as a specimen, we perceive 
the petiole, which is broad, expanded, and sheathing, 
deriving its origin from the whole circumference of the 
knot of the articulation which produces it ; dilating 
gradually as it rises upwards, until its edges become a 
thin fimbriated membrane, and again contracting, but 
less gradually, at its upper part, or where it is united 
to the expansion of the leaf. The vascular bundles, 
which can be readily traced .by the naked eye, are 
composed of two distinct kinds of vessels, which ap- 
pear as dots in a transverse section of the petiole sit- 
uated almost close to its external surface. The num- 
ber of the spiral vessels in each fascicle is generally 
six, three large and three smaller, symmetrically ar- 
ranged, as may be seen in a transverse section of one 
of the fasciculi viewed under the microscope; and 
the whole surrounded by a mass of much denser cel- 
lular matter than the rest of the substance of the peti- 
ole. The returning, or proper vessels are much 
smaller and more numerous than the spiral ; and 
are aggregated into a bundle which occupies a space 
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close to the forraery between it and the cuUcIe, and is 
bounded by a mass of the same dense cellular matter 
as that which surrounds the spiral vessels ; the object 
of which is, probably, to give such a degree of firm- 
ness to the petiole, as will enable it to sustain, in the 
erect position, the expansion of the leaf. If we now 
make a vertical section of the petiole, so as to divide 
one of the fasciculi longitudinally, in the thickness of 
the petiole we perceive that the I irger vessels are reg- 
ular spirals, furnished with diaphragms at certain dis- 
tances, the structure of which however, we shall per- 
haps never be able to ascertain, owing to the minute- 
ness of the parts ; the diameter of these vessels, al- 
though comparatively large, not exceeding g J^ of an 
inch. In this section, also, the proper vessels are 
membranous and porous ; and the cells in immediate 
contact with both sets of vessels are oblong ; whereas 
those which are between the proper vessels and the 
cuticle of the outer surface of the leaf, and which form 
the elevated portion of the costae, although they are 
not oblong, yet differ both in size and in regularity of 
structure from those that form the inner substance of 
the petiole. 

Ascending to the expansion of the leaf, which is sepa- 
rated from the petiole by a semitransparent white, con- 
densed, membranous space from which the expansion 
of the leaf spreads out like a shoulder on each side : 
we perceive that the midrib, which is not distinguish- 
able in the lower part of the petiole, becomes very 
conspicuous on the under disk at this point ; forming 
almost a knob, which passes into a striated ridge, and 
extends, gradually diminishing in size, to the apex of 
the leaf. From 10 to 12 parallel costae are visible 
on each side of the midrib, which, when magnified, ap- 
pear like white parallel lines, running through the 
green smooth substance of tlie expansion, and taking 
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the curve of its shoulders as if origiQating in die white 
semitransparent space already described. But be- 
tween these costs there are several smaller vascular 
cords, which are scarcely visible on the surface, nei- 
ther producing elevation loor difference of color ; and 
which can be demonstrated only on the dissection of the 
leaf. One of the more obvious distinctions, therefore, in 
the structure of the petiole and the expansion in the 
leaves of the gramineous tribe of plants is, that, in the 
petiole, the vessels run in distinct fasciculi, which are all 
nearly equal in point of size ; whereas in the expan- 
sion the fasciculi differ considerably in size, the larger 
only being very visible on the surface. In both, there 
are transverse threads which connect the longitudinial 
bundles, and those are conspicuous even to die naked 
eye in the more succulent leaves, particularly in those 
which involve the fructification of the Mays when 
viewed by transmitted light. 

In examining a transverse section of a portion (rf 
the expansion of the leaf of Indian Corn, containing 
one of the visible costae and the interval between it 
and the next costa, we immediately perceive the dif- 
ference of structure in the two kinds of fasciculi. The 
visible costa consists of two large spiral vessels on the 
same line, and a compact fasciculus of proper vessels 
on each side of the line of spirals, towards both sur- 
faces of the leaf ; while, in the interval, each fascicu- 
lus is composed of one small spiral vessel only, sur- 
rounded with a circle of proper vessels, and placed in 
the heart of the substance of the leaf. But, besides 
these, there is another kind of fasciculi, two of which 
are generally observed in each space between the vis- 
ible costae, connected with a peculiar cellular appara- 
tus. These appear to be modifications of the two 
vascular fasciculi already noticed ; having the same 
structure as the obscure or invisible fasciculus, and 
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the accompanying compact bundle of proper vessels 
of the visible costa. In a section obtained by sUcbg 
the leaf, v/c find all these fasciculi united by trans- 
verse threads, forming rhomboidal meshes, similar to 
those which have been already described. 

But although the arrangement of the vascular sys- 
tem of tiie leaf of Indian Corn, just described, may 
be taken as a specimen of that peculiar to the leaver 
of all tlie Grasses ; and to those leaves of monocotj- 
ledonous plants which are peiiolated, and furnisbed 
with longitudinal costse, yet, there must necessarily 
be many modifitations of this arrangement. 

In the leaves of tbose monocotyledonous plants, 
the costffl of which, instead of being longitudinal, run 
in transverse parallel lines, forming acute angles with 
the midrib, we find that the arrangement of the vascu- 
lar frame work resembles that of the Grasses in some 
circumstances ; but differs from it in other respects. 
Thus the costK are parallel to one another, and com- 
municate by small transverse cords of vessels, so as 
to Ibrm meshes which are rhomboidal or square ac- 
dOTding to the angles at which these transverse cords 
aregiven off from the costK, as in the Grasses. The 
petioles are, also, in general, sheathing, and many of 
them are furnished with ligulce. But, in almost all 
of tliem, the peculiar cartilaginous articulation, which 
divides the petiole from the expansion in the Grasses, 
is not present ; and the petiole assumes a stalk-hke 
aspect before it reaches the expansion. 

Taking the leaf of Canna tndiea (or Indian shot) 
as a specimen of the vascular system In this descrip- 
tion of leaves, we perceive, on the under disk, that 
the midrib is much elevated near the base, and grad- 
ually diminishes in size, until it appears little more 
than a mere line at the apex of the leaf. The more 
elevated ribs are the primary vascular bundles or fits- 
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ciculi ; and between these are secondary fasciculi, 
which are less elevated. To the unassisted eye they 
all appear to go off from the midrib ; but viewed by 
a magnifying lens, and with transmitted light, we per- 
ceive that all of them do not proceed directly from 
the fasciculi of the midrib, but that some of them are 
branches of the others. At the margin they all inos- 
culate, and form, as it were, one fasciculus, which, 
extending from the base to die apex, is the real living 
boundary of the leaf. 

Examining more closely, and placing a slice of the 
petiole, cut transversely near the base of the expan- 
sion, under the microscope with a glass of a moderate 
power, we perceive that the vessels are arranged in 
distinct fasciculi, which are nearly of the same size in 
the centre of the section ; alternately larger and smaller 
near the circumference on the convex surface, or that 
part of the petiole which is towards the under disk of 
the leaf; and all small on the concave surface. The 
costae are continuations of those on the concave sur- 
face of the midrib, which are curved outwards in op- 
posite pairs, at different distances between the basis 
and the apex of the leaf; but the central fasciculi 
pass on its apex. These vascular bundles are imbed- 
ded in a cellular tissue ; besides which, the petiole 
and midrib of this description of leaves contain pecu- 
har pneumatic or air cells closely resembling those 
which constitute a great part of the substance of aqua- 
tic plants. In a transverse section of a small part of 
the expansion of the leaf we perceive that the vascu- 
lar cords run nearly in the centre between the two 
plates of cuticle, imbedded in an opaque green paren- 
chyma ; and that, instead of the pneumatic apparatus 
of the petiole and midrib, there is a transparent layer 
of large cells immediately under the cuticle of the up- 
per disk. These pneuriaatic cells, however, are not 
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present in the petiole and midrib of all leaves with 
transverse costae belonging to monocotyledonous plants, 
but the same general arrangement of the vascular cords, 
and, consequently, the same structure of the frame 
work, are seen in all of them. 

The fasciculi in these, as in the other leaves we 
have examined, consist of spiral and proper vessels ; 
differing, however, in the relative position of the spi- 
ral, which, here, in each fasciculus, are placed be- 
tween two bundles of proper vessels. 

Examining, by the same power of the microscope, 
a transverse section of one of the larger fasciculi of 
the midrib of the leaf of Canna indica, we find it to 
consist of one large, and from 3 to 6 smaller spiral 
vessels, arranged and relatively connected with the 
proper vessels in a manner closely resembling the ar- 
rangement of those in the fasciculi which are found in 
the stems of White Bryony. 

From these remarks on the vascular system in the 
leaves of monocotyledonous plants, it is evident that a 
general character, however, variously modified in ma- 
ny instances, pervades the whole. The bundles of 
vessels are distinct ; they run in directions parallel 
to one anotlier ; and the principal fasciculi are unit- 
ed by smaller transverse cords or bundles, which, 
form meshes of a rhomboidal figure, all nearly of the 
same size in the same leaf. 

LEAVES or DICOTYLEDONOUS PLANTS. 

In these the reticulated structure of the vasculai- 
frame work is more complex and varied, than in the 
leaves of the two natural divisions, already examined. 
This is evident to the unassisted eye on holding up 
between it and the light any newly expanded leaf; 
but it is more beautifully demonstrated in the skele- 
ton of a full-grown leaf, carefully prepared. We 
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shall now examine the modifications dependmg on 
two principal states of dicotyledonous leaves : name- 
ly, 1st. When the leaf is thin or membranaceous : and, 
2d. When it is thick Rnd fleshy. 

1st. In the thin leaves of this class of plants, the 
vessels of the costse proceed from, die principal faci- 
culus of the midrib, and run between the laminae of 
cuticle, imbedded in the cellular matter, in cords 
which form visible elevations on the back of the leaf, 
and corresponding furrows on its face. Each fascicle 
consists of spiral and proper vessels throughout all its 
ramifications ; and, in whatever manner these vessels 
are arranged in the fasciculi, the spiral and proper 
vessels are always associated, and, in general, tan- 
gent. This arrangement is common both to sessile 
and to petiolated, to simple and to compound leaves, 
as far, at least, as respects the expansion. In sessile 
leaves, however, all the, fasciculi do not proceed from 
the midrib, but some are given off directly ^rom the 
stem or the branch, and enter the expansion of the 
leaf at its base, on each side of the midrib. In petio- 
lated leaves, also, the petiole is generally dilated at 
its point of union with the branch, and at this point the 
vessels enter the petiole in distinct bundles ; the re- 
mains of which are visible in the scar produced by 
the falling of the leaves in autumn. 

Thus in the Apple, the Pear, the Peach, and many 
other trees, the leaf is attached to the wood by three 
fasciculi, one of which enters the middle of the peti- 
ole, and the others, on each side of it. In the Lau- 
rustine the whole of the vessels pass from the wood 
into the petiole in one fascicle, tlie transverse section 
of which is nearly a complete semicircle. In com- 
pound leaves, the number of fasciculi passing into the 
petiole fi:om the wood, is in some instances regulated 
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)gr diB number of the leaflets ; b tbe Elder, we find 
jj^BmnSiy five ; and m &e Horse Cbesnut, firom 5 to7 
gir 8. . It b, however, tbe inner part onfy of diese fiuxi- 
cufi, or that vrindi conveys tbe sap to tbe leaff thai is 
ffvea off fiom the wood, or rather from the roeduUaij 
sb^itbi fortbeoiiterpartyViHhicbcoBsastsoftheprapar 
ot retumiBe vessels, enters tbe bark, but not die 
wood* This fact is finely illustrated by placing yoiiD| 
leofy twigs in colored fluids* The color is seen pass- 
ing up uom the stem mto the leaf through the upper 
portbn of each fiiscicle ; while that part vrkjidi con- 
sists <tf the returning vessels remains perle^jr fi:ee 
from color. 

Seen under die microscope, die following arraiwe- 
ment of vessels takes pface in a thin ttaqsverse sfice 
of the petiole of the Lilac, an example of a simple 
peiiolated leaf. Close to the upper or channelled sur- 
face of the petiole, we find three small distinct fasci- 
culi of spiral vessels, one immediately within the cutis, 
in the hollow of die channel, and one at each side ; 
but the principal vessels constitute one large compound 
fasciculus, in the centre of the petiole, which appears 
of a horse-shoe shape, in the transverse section ; and 
consists of one fasciculus of spiral vessels, and two 
fasciculi of proper vessels. The spiral vessels, which 
form the central fasciculus, are arranged in rays, 
which are sometimes tangent, at other times separate ; 
whereas the proper vessels constituting the two fasci- 
culi, one of which is situated within, and the other 
without the fasciculus of spirals, are irregularly im- 
bedded in a pulpy parenchyma, and are readily dis- 
tinguished by their greater transparency. The bark, 
or true cutis of the petiole, seems, also, to consist 
chiefly of several series of the same kind of proper or 
returning vessels. In the various modifications of this 
structure of the vascular system, in the petioles of 
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dicotyledonous leaves, the radiated arrangement of 
the spiral vessels is found in all : the petiole in this 
respect, as well as in the other parts of its structure, 
closely resemblbg the stem or the branch from which 
it springs. In simple leaves, with a few exceptions, 
although the vascular part forms at first several fasci- 
culi, at the base of the pedole, yet these soon coa- 
lesce into one compound fasciculus ; but in compound 
leaves they remain distinct. Thus, in the common 
kidney-bean, as an example of a composite leaf, in 
which the pedole is channelled, with an articulation 
at the base of the common petiole, and, also, at that 
of each partial petiole, we find that the vascular fas- 
ciculi are distmct, and form a circle situated immedi- 
ately under the bark in the channelled parts of the 
petiole ; with a considerable portion of lax cellular 
substance or medulla, inclosed within the circle which 
they form : whereas, m the articulated parts, there is 
one central fasciculus only, surrounded by a large 
mass of very firm cellular matter. The advantage 
of this change of disposition of the vascular bundles, 
in the articulations, is very obvious ; for, had the fas- 
cicles remained distinct, and surrounding the pith, as in 
the articulations, those on the outside of the flexure^ 
in every considerable motion of the joint, must have 
described so large a circle, as would have endanger* 
ed the organization of the vessels by the extension ; 
while those on the inner side would have suffered^ 
equally, by the compression to which they must ne- 
cessarDy have been subjected. But, by the whole 
of the vessels being situated in the centre of the 
petiole, the extension and compression produced 
by the flexure m every part of the fascicle, is not 
more than can be borne by any individual vessel, 
whether spiral or entire ; and, thence, the freest and 
most varied motion of the joint can be exercised with 
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impunity. The necessity of such a modificaUon of 
structure, in the petioles of compound leaves, sus- 
ceptible of motion, may indeed be inferred from the 
fact, that articulations are present in all those which 
perform certain movements ; as, for example, those 
which fold together their leaflets at night } those which 
are endowed with the power of spontaneously moving 
their leaflets, as Hedysarum gyrans ; and those which 
fold their leaflets together when touched, as Mimosa 
sensitiva and pudica, he. 

Some simple leaves, as those of the Hollyhock, of 
the Geranium tribe, &lc. which have several principal 
costae diverging from the summit of the petiole, and in 
this respect allied to digitate leaves, present nearly 
the same vascular structure of the petiole as the com- 
pound leaves. The fasciculi are distinct, and corres- 
pond in number to the principal costae of the leaf; 
each of which may be thus regarded as a kind of mid- 
rib, and the leaf as composed of a number of con- 
joined leaflets ; so that these leaves, although they 
are necessarily classed as simple leaves from their 
external appearance, yet, bear in anatomical structure 
the same affinity to digitate compound leaves, which 
the webbed foot of a bird bears to one which is not 
webbed. A similar structure, also, is found in the pe- 
tioles of those leaves which are longitudinally ribbed, 
or nerved, as the common expression is, from the base 
of the expansion, as, for instance, those of the genus 
Mdastoma ; but, when the ribs do not originate from 
the base, although they are very conspicuous, as in 
the leaf of the Cinnamon tree, the structure of the 
vascular system of the petiole is exactiy the same as 
in simple dicotyledonous leaves, which are not longi- 
tudinally ribbed. 

If, instead of a transverse section, we place a lon- 
gitudinal section of any of these leaves under the nai^ 
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croscope, we perceive that each fasciculus is com- 
posed of spiral and proper vessels, the same which 
we have already seen to constitute the ribs in the 
leaves of monocotyledons. 

Tracing the vascular fasciculi from the petiole into 
the expansion, in the thin, simple leaves, now under 
consideration, we find their divisions, subdivisions, and 
ultimate ramifications much more diversified and mi- 
nute than in the leaves of monocotyledons. What- 
ever may be the origin of these divisions and subdivi- 
sions, whether they proceed firom one central fascicu- 
lus, or from several longitudinal costae, the ramifica- 
tions become smaller and smaller, owing to a diminu- 
tion of the number of the vessels which they contain ; 
but not owing to any diminution of the diameter of 
the vessels themselves : for, although a principal fas- 
ciculus may contain larger and smaller spiral vessels, 
yet the general comparative magnitude of the vessels, 
in the smallest fasciculus, is the same as in the largest. 
A question therefore arises, whether the vessels oi the 
leaf inosculate and anastomose, or are the smaller fas- 
ciculi merely separations from the larger ? 

Dr. Grew denied that they ever inosculate or anas- 
tomose until they arrive at theii* final distribution, 
and we find, indeed, this opinion so far correct, tliat 
the vascular fasciculi of the costae, which are given off 
from the midrib, are separations from the petiolar fas- 
ciculi in their progress toward the apex of the leaf 5 
and that the fasciculi forming some of the secondary 
costae, also, are separated in a similar manner. But 
in the smaller ramifications, we perceive that many of 
the fasciculi are connected with each other at nearly 
right angles ; and in these instances the vessels are 
not separations from the larger fasciculi ; but are dis- 
tinct, and merely applied in a peculiar manner to the 
sides of tliose from which they seem to arise ; as can 
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be readSy demonstrated by dissection^ widi the aid of 
the inicro80c»e. 

Whether the oommuoicatioa of the cavities of these 
umted vessds be direct, as ia the vessels of aiumak^ 
so as to aUow die fluids they convey to flow in an uo- 
intomqited stream fiom the one to the odier, is not 
easy to determine. It is, however, evident* that m 
die leaves of dicotyledons, as in those of monocotjrle- 
doos, afl the vascular ramifications of die fiDliar ex- 
pansion are not prolongations of the vessels fonmng 
die petkdar ftscicnli ; but that many of them are cBs- 
tincl vessds anastomosing widi odhers, ahboogh in a 
difieienft manner fiom this kind of union as it occurs 
in vesseb m ammal bodies. It is probaUe dial die 
niosciiklioo wUch occurs in die firoper or leComing 
vessds, more nearly resenddes meiX which we find in 
die vessels of amowb ; for, as die [noper veaaeb are 
simple membraioas tub^ any commmiication be- 
tween diem most be by direct openinga^^soefa as ara 
found to exist in die vessels of Marthlm^ 

2d. The thick and fleshy leaves of dicotyledonous 
plants are seldom petiolated ; but when they are so, 
the arrangement of the vascular fasciculi, both in the 
petiole and in the expansion, closely resembles that of 
the thin membranaceous leaves. The sessile leaves of 
this division are generally thicker and more succulent 
than the petiolated. If we take the genus Mesemr 
bryanthemum, as aflbrding specimens illustrative of the 
character of these sessile leaves, we find that the ves- 
sels pass from the stem into the leaf in one or more 
fasciculi, according to the figures of the leaves. Thus 
in the Hatchet-leaved Mesembr^-antheraum {M. dola- 
briforme), the leaves of which are connate, the sap- 
vessels enter the leaf in one bundle, which extends in 
the direction of its axis, the whole length of the leaf, 
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giving off in its course a few thread-like branches on* 
ly at considerable intervals ; and as this vascular fas- 
ciculus and its ramifications are situated in what may 
be termed the pith of the leaf, and are, consequently, 
imperceptible on its surface, this description of leaves 
appears to the unassisted eye destitute of vessels. 
These organs are, indeed, comparatively few in suc- 
culent leaves, and are less necessary than in those 
which are membranaceous ; for, as succulent leaves 
either exhale very little moisture, or absorb a consid- 
erable quantity from the atmosphere by their surfaces, 
the nutriment of the plant, in the first case, is suffi- 
cient, although the fluids taken up by the roots be 
comparatively scanty ; and, in the second, it is sup- 
plied, independent of that which may be furnished by 
the roots, by cutaneous absorption. In the leaves of 
the broad-leaved species of Mesembryanthemum, and 
in similar succulent leaves, the vessels enter the leaf 
in several distinct fasciculi ; which diverging, pass on 
in nearly straight lines, giving off a few bundles only 
in their course ; but as they approach the apex of 
the leaf, whatever its form may be, they divide, sub- 
divide, and inosculate as in thin leaves ; and the prop- 
er or returning vessels accompany and surround the 
spirals in all their divisions. In the succulent leaves 
of dicotyledonous plants, also, we find the same sys- 
tem of tubular cells, between the pulp and the cuticle 
which exists in the Aloe of the monocotyledons ; and 
in the Mesembryanthemum, under examination, we 
perceive these tubes commencing immediately under 
the cutis, and terminating generally in the cells of the 
central pulp ; but sometimes in follicles, which are 
both very irregular in form, and of very different di- 
mensions. It is probable that part of the fluid taken 
up from the atmosphere passes at once into the cen- 
tral cells, the contents of which are colorless, while 
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another part remains in the tubular cells, and under- 
goes that change, which is the usual resuh of the agen- 
cy ofligbt on the juices of all leaves exposed to its in- 
fluence. The green color of the fluids contained in 
these cells, marks out their limits, in a traosverse sec* 
tion of the leaf, even to the naked eye. 

The structure of the vessels in succulent dicotyle- 
donous leaves is the same as in all other leaves. The 
conducting vessels are spiral tubes, of the same diame- 
ter at the apex as at the base of the leaf; and the 
proper or returning vessels are membranous, and ap- 
parently perforated, although their transparency ren- 
ders it difficult to determine their real character. The 
ramifications are all given off at acute angles ; and ap- 
pear to be merely separations from the caulinar or pe- 
tiolar cluster, as Grew supposed to be the case in all 
leaves ; at least tliey do not anastomose until, as I 
have already stated, they approach the apex of the 
leaf. 

II. THE CELLULAR SYSTEM OP THE LEAF. 

On cutting a thick, succulent leaf transversely, we 
immediately perceive that it consists chiefly of a pulp, 
which, when placed under the microscope, or exam- 
ined by a good magnifying glass, is evidently compos- 
ed of cellular tissue ; and indeed we find that this sub- 
stance forms a large part of the structure of leaves ; 
filling up the meshes of the net-work formed by 
the vessels in the thin and very vascular leaves; 
and, in all, occupying that space which separates the 
two cuiicular layers, which constitute the upper and 
the under disks of the leaf. 

The cellular substance of leaves differs very consid- 
erably in density : but this diversity depends more on 
the quantity and quality of the juices the cells contain, 
than on any diversity of structure in the cells. To 
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the same causes, also, may be attributedj^ in a great 
degree, the variety offgure which these cells exhibit ; 
for, although they are in some instances globular, or 
nearly so ; and in others triangular, or more or less 
regularly hexagonal ; yet, it is probable, that the ma* 
jority are originally spheroidal vesicles ; and that the 
variations from this figure depend on the turgescence 
of the vesicles, and the consequent compression which 
must necessarily result from th^ir contiguity. The 
hexagonal figure being tbat which spheroidal vesicles, 
mutually compressing one another, are naturally dis- 
posed to assume, we find that a ngiore or less regular 
hexagon is H^e most common form of these cells ; and 
this figure is generally more regular in the cells form- 
ing the centre of the substapce of the leaf, owing to 
these being there more distended with fluid, than in 
those towards either of the cuticles. 

But that the diversity of figure in the cells of leaves 
does not, altogether, depend on mechanical compres- 
sion, is evident from tlie fact, that those towards the 
upper disk of the leaf often differ in form from those 
towards the under disk ; and yet in both these situ- 
ations we may suppose the compression to be nearly 
equal. This diflference is probably necessary for the dis- 
tinct functions of these two surfaces. When the tubular 
cells of leaves are cut transversely, they appear to be 
of an hexagonal figure, and not round, as might be 
suspected irom their longitudinal aspect. 

With regard to the individual structure of the cells 
constituting the parenchyma of leaves, we find it is 
the same as that of the cells in the other parts of the 
plant. Each cell appears to be a distinct, transpar- 
ent, membraneous vesicle, formed into the figure it 
displays by the pressure of the contiguous cells, and 
thence, the partition separating each cell, must be a 
double membrane. Tliis is more evident in the mi- 

26 
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croscopic examination of the cellular substance 0/ 
some leaves than of others ; thus, in a minute portion 
taken from the leaf of Iris germanica (a commoa 
garden species), we perceive that not only the cut 
edges of the cells appear double ; but that where some 
of the cells deviate from the hexagonal figure, there 
are evident interstitial spaces between them, which, if 
the cells were not distinct vesicles, would not occur. 

A question arises in consequence of the supposition 
that each vesicle is a distinct sac : — in what manner 
do the cells communicate with each other, and with 
the vessels which they surround ? Malpighi main- 
tained that a small tubular production issues from 
each cell or vescicle, by which it communicates with 
the contiguous cells, and with the vascular system of 
the leaf. A similar idea was entertained, also, hy 
M. de Saussure. Mr. A. T. Thompson, however, 
was unable to detect those communications. Even in 
that peculiar modification of the cellular structure, 
which is found immediately within the cutis of the in- 
ferior disk of some leaves ; and in which the cells as- 
sume the appearance of anastomosing tubes, none of 
the tubular connecting processes, described by Mal- 
pighi, are perceptible ; nor do these cells appear to 
communicate, directly with the vessels which they sur- 
round. It may be asked then, in what manner do 
the cells communicate ? To answer this question, 
we ought to understand the structure of the intercel- 
lular membrane. But here our instruments fail, if 
they do not mislead us ; and, under glasses of the 
highest power, this membrane appears different under 
different circumstances ; by transmitted light, it seems 
a simple, unorganized, transparent pellicle ; but, by 
reflected light, is evidently porous. As tlie cells of 
the stem appear to communicate by pores, so may 
also those of the leaf. An opinion has been advanc- 
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ed, that the fluids may be transmitted from cell to 
cell, even when imperforate, by the exercise of the 
alternate functions of secretion and absorption ; but 
these functions imply the existence of either glands 
or vessels, connected with the absorbing and secreting 
surface, which are, however, even less demonstra- 
ble than the pores. Upon the whole, the question 
still remains unanswered ; and all that we certainly 
know of the subject is, that the fluids are transmitted 
from cell to cell, through every part of the vegetable 
system, although the structure by which this is ac- 
complished remains undiscovered. 

Whatever may be the mode in which the cells com- 
municate with one another, their contents are more or 
less fluid or solid, according to their situation in the 
thickness of the leaf. Thus, in thin leaves, the cells 
near the inferior disk are more transparent, owing to 
their contents being more fluid than those near the up- 
per disk ; but in both we perceive a number of gra- 
nules, which are more opaque and of a deeper green, 
as the cells containing them approach the upper disk. 
In succulent leaves, and those which maintain a ver- 
tical position, the opacity and green color of the gra*- 
nules, are the same towards every face of the leaf; 
but they are generally colorless in its centre. In the 
cells, also, of some leaves, regular crystallized salts 
are found ; and in others the fluids are tinged of dif- 
ferent hues besides green ; in which case the leaves 
themselves display the same hues on one or both sur- 
faces. 

The size of the cells varies in different leaves ; in 
some, even when examined under the most powerful 
glasses, they appear like the smallest vesicles ; while, 
in others, they are so large as to be perceptible to the 
unassisted eye. 

from these inquiries into the structure of tlie vas* 
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cular and cellular systems of leaves, the aflSnity which 
exists between the stem and the leaf is very obvious. In 
the stems of monocotyledons, the vessels run nearly in 
straight lines in distinct fasciculi, imbedded in a cel- 
lular pulp ; and a similar vascular arrangement pre- 
sents itself in the leaves of this tribe of plants. In di- 
cotyledons, on the other hand, the vascular fasciculi of 
the stem are not distinct, but form a reticular tissue 
which covers the whole circle of the stem ; and, in 
like manner, in the leaves, the vessels ramify in ev- 
ery direction, forming a most complicated and beauti- 
ful net-work, the interstices of which are filled with 
the cellular pulp. The leaf, therefore, may be re- 
garded, in some respects, as a mere expansion df 
the stem ; and, consequently, in aphyllous plants, we 
perceive that the stem is adapted to perform aJi the 
functions of the leaf. The internal structure of the 
floral leaves or hractea^ and of those more temporary 
foliar appendages, which are termed stipula^ is near- 
ly the same as that of the real leaf; even the scales 
that envelope buds (sometimes indeed true stipules), 
and described as deriving dieir origin from the corti- 
cal part only of the stem, and consisting chiefly of cel- 
lular matter, have in every respect the same structure 
as leaves, as far, at least, as relates to their vascular 
and cellular systems. 

THE CUTICULAR SYSTEM OF LEAVES. 

Every leaf is covered with a real skin or epider- 
mis, which not only guards the vascular and the cel- 
lular matter from external injury ; but is the medium 
by which it performs the important functions of ab- 
sorption and exhalation.' In the majority of leaves, 
the epidermis can be separated from the parts it 
covers ; and appears to be a compound organ, or to 
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consist of two distinct layers; the exterior of which 
is a fine, transparent, apparently unorganized pellicle, 
and the interior vascular and cellular. 

The true epidermis, or the delicate pellicle which 
forms the outermost covering of the leaf, is described 
by Saussure as being perforated by the slits or pores 
which may be found on one or both of the surfaces of 
every leal ; but on minute examination it appears, 
that it is not perforated by them, but enters into them, 
as well as into every gland opening on the surface of 
a leaf, as a lining membrane ; and is, in fact, the cov- 
ering of every part of the vegetable texture, which 
would otherwise come in contact with the air. If, 
however, it cover every part of the surface of the leaf, 
and is an imperforated membrane, by what means, it 
may be asked, does the fluid which exhales so freely 
from the leaves escape i It is not easy to answer this 
question ; but as we can scarcely form an idea of a mem- 
brane perfectly free from pores, even in a living body, 
transmitting fluids ; we may conclude that, although 
no pores are visible in this membrane, even when it is 
examined under the microscope, yet, it does not fol- 
low that no pores etist ; and, in accounting for the 
transudation of the fluids, which the leaf throws oflT, we 
must always bear in mind, that the functions of living 
bodies are influenced by diflferent powers from those 
which regulate the operations connected with inert 
matter. 

The second or interior ctUicular layer is seen 
through the epidermis, and consists of a vascular net- 
work resting upon a layer or layers of cells. The 
lines forming the meshes which characterize the cutis 
of leaves, were first described by Hedwig as vessels, 
originating in the circumference of the pores; an 
opinion supported by the elder Saussure and M. Kie- 
ser ; and which is confirmed by the microscopical ex- 

26* 
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aminatioD of a portion of the cutis of any leaf. Ad- 
mitting these lines to be lymphatic vessels, it is not 
improbable, as Kieser has asserted, that they termi- 
nate by one extremity in the larger vascular uisciculi. 
The meshes which they form, differ very much, both 
in form and size, in different leaves. In almost all 
the monocotyledons, in the Grasses, and in every 
plant the leaves of which have parallel costae, the 
meshes are nearly irregular parellograms ; but, in 
forming these, the vessels sometimes run in straight 
lines, as in common Meadow Grass {Paa triviaJis) ; 
sometimes in slightly undulated lines, as in the White 
Lily; and sometimes zigzag, as in Indian Com. In 
some of the fleshy leaves they are nearly regular hexa- 
gons, as on the upper disk ofHoya carnosa, and on both 
surfaces of the leaves of Aloe verrucosa: but, in the ma- 
jority of dicotyledons, they assume very irregular fig- 
ures. Whatever may be the fissures which they pre- 
sent in the cutis covering the spaces between the 
vascular ramifications of the leaf, they invariably ap- 
pear as irregular parallelograms in that which covers 
the vascular fasciculi ; a fact which gives some sup- 
port to the opinion of Kieser, that the vessels forming 
the meshes terminate in these fasciculi. The differ- 
ence in the size of the meshes, in different leaves, is 
still more striking than in their forms ; but in all they 
are very minute. On a portion of the cutis of Aloe 
verrucosa, j\-g of a square inch in size, Mr. Thompson 
counted 96 meshes, or 55 -^/oV ^^ ^he square inch ! 

The form of the cuticular cells, owing to the cutis 
being more transparent than the epidermis which cov- 
ers it, can be demonstrated only as they appear in a 
vertical section. They are either spheroidal or oval ; 
and are found generally empty, or filled with a colorless^ 
fluid. In the greater number of leaves the cutis con- 
tains one layer only of cells ; but it may contain sev- 
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eral, as Mr. Francis Bauer has demonstrated in the 
genus Hamanihus, and others. 

The slits or apertures already noticed as existing 
on one or both surfaces of all leaves, were first de- 
scribed by Grew as orifices ; and the observations of 
Hedwig and of Decandolle have confirmed this opin- 
ion, and under a good microscope it is easy to per- 
ceive that they are real pores, in the leaves of trees, 
and of some other plants, they are observed on the in- 
ferior disk only ; nut in others, particularly in the 
Grasses, the Lilies, and the Palms, they occupy both 
surfaces. They exist also in the lower tribes of 
plants, as may be perceived in Marchantia^ and a few 
of the Mosses. Plants which have no leaves, as the 
Cactus tribe, and many of the Rushes, and some of 
those, also, which have leaves, as the Grasses, have 
pores on the stem ; but, in general, they are confined 
to the leaves. The leaves of aquatic plants, however, 
which are constantly under water, are destitute of 
pores ; the upper disk only of leaves which float on 
the surface of water, possess them ; and when a land 
plant is made to grow under water, the new leaves,, 
evolved under the water, have no pores, although those 
which they have succeeded, or the aerial leaves, were 
furnished with them. Even in plants which are part- 
ly immersed and partly submersed, as Ranunculus 
aquatilis, the leaves growing under water are desti- 
tute of pores, while those which float above are pro- 
vided with them. 

These foliar apertures vary very considerably in 
form, size, number, and position, in difl^rent leaves. 
They are commonly oblong, but in some instances cir- 
cular, and in the Agave tribe and a few other fami- 
lies of plants, they are quadrilateral. In almost all 
leaves they are surrounded by a border, in which the 
vessels forming the cuticular meshes appear to ter- 
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minate. Placing minute portions of the cuticle ©f 
different leaves under the microscope, we can readily 
ascertain the superficial form of these pores. Among 
the variedes of the annulated aperture, we sometimes 
find the space between the pore, or the shield and the 
inclosing ring, divided into distinct portions ; and occa- 
sionaUy a double ring, with the intervening space, al- 
so, divided into four or more equal parts : examples 
of the first variety are found on the lower disk of the 
leaves of lilac, Aucuba japonica, Hoya camosa ; and 
on the upper side of the leaf of the French Sorrel 
{Rumex acetom). The upper disk of the leaves of 
me Sweet-scented Violet [Fiola odorata) affi>rds a 
good example of the double ring. But a very re- 
markable form of the cuticular pore is observable on 
the back of the leaves of the Oleander. It appears, 
OQ a superficial view, a simple oval aperture without 
any shield, but guarded by hairs which cross it in dif- 
ferent directions ; and is comparatively much larger 
than any of the other kinds of pores. 

The $ize of these pores are so small m the Myrtle, 
Rose, Leguminous and Pink families, that 200 of 
them, at least, misht lie upon a geometrical line. 

In number the foliar apertures vary, also, in difiEerent 
plants. The more mmute they are, the more nu- 
merous. On the lower surface of the leaf of Gards" 
nia latifolia^ we find an aperture in almost every 
mesh ; but in the Aloe tribe scarcely one pore for 20 
meshes, and on die leaf of Oleander, one among 60. 
With regard \x> position^ these apertures are in some in- 
stances arranged in lines from the base to the apex of the 
leaf, and have the same direcuon throughout ; but in the 
majority of leaves they have no regular arrangement, 
and assume different directions. In herbaceous plants 
we genelrally find them on both surfaces of the leaves ; 
but in ligneous plants they are scarcely ever seen on 



ANATOMY OT LEAVES. 309 

the upper surface. They are never situated on the 
costse, nor on the edges of the leaf. 

But these demonstrations make us acquainted with 
the superficial aspect only of the foliar apertures; 
placing under the microscope a very thin vertical slice 
of a leaf of the Clove Pink {Dianthus caryophyllvs), 
cut in the direction of the axis of the leaf, we find 
that the aperture which is thus divided in its longitu- 
dinal diameter, is a short cylindrical tube penetrating 
completely through the cutis, and termmatingin a sac, 
which is impressed with a vesicle that appears to com- 
municate with the oblong cells immediately beneath 
the cutis. But although the aperture penetrates the 
cutis, there is no opening through the epidermis^ 
which, on the contrary, enters into the tubular part of 
the pore, and lines it throughout. In another slice of 
the same leaf, cut so as to divide one of the apertures 
in its cross diameter, we may perceive that uie vesi- 
cle appears to be double ; from which it is probable 
that it is this vesicle, seen through the transparent sub- 
stance of the cutis, which gives the appearance of die 
shield in the superficial view of the aperture. As we 
find that, in the superficial view of these apertures, 
the character varies considerably in dififerent plants, 
so this form of the tube and the vesicle is also vari- 
ously modified ; but the general character is nearly 
the same, with a very few exceptionis, throughout the 
vegetable kingdom. 

DecandoUe considers that the cuticular apertures 
are connected with the ultimate ramifications of the 
vessels of the leaf ; and, if it be true, that the cuticu- 
lar meshes are formed by lymphatic vessels, which ter- 
minate on one hand in the larger vessels of die leaf, 
and on the other, in the vescicular circles surrounding 
^he fundus of the aperture, this opinion must be cor- 
rect. 
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From what we are able to learn concerniog the 
structure of these pores, there is reason to believe that 
they are tlie respiratory organs of plants ; though 
phytologists have considered them as intended for the 
functions of absorption and exhalation. The idea 
that they are absorbing organs, is supposed to gain 
support from the circumstance, that leaves absorb 
more powerfully with their lower than with their up- 
per surface : but although leaves absorb chiefly by 
their inferior surface, yet, this does not prove that 
these apertures are the absorbing organs ; for we find 
none of them on the lower side of the leaves of JSTymr 
pfuea (the Water Lily) and other aquatics, which have 
floating leaves ; although these leaves absorb power- 
fully by their lower surface, and exhale by their up- 
per, which is covered by these apertures. It is still 
more difficult to accord with the opinion, that the 
same foliar apertures perform such opposite functions 
as those of absorption and exhalation ; although there 
is nothing incongruous in supposing that they are both 
exhalent and respiratory organs. That they exhale, 
was first rendered probable by the experiments of 
Treviranus, who found that plates of glass applied to 
the lower disks of leaves were soon covered with 
drops of water, while they were not at all bedewed 
when they were affixed to the upper disks ; and De- 
candolle proved that the aqueous transpiration is great- 
est in those plants which are supplied with the greatest 
number of apertures. To prove that these apertures 
are the foliar exhalents, and that no exhalation takes 
place when they are obstructed, Mr. Thompson 
made the following experiment with two twigs ofLavr 
rustine, each having 4 leaves nearly of the same size, 
and brought to the same weight in opposite scales. 
The lower disks of all the leaves on one twig were 
next brushed over with a composition of mucilage of 
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gum-arabic and a small proportion of tragacanth ; 
and when this was dry, each twig was placed under a 
cylindrical jar containing air, and immersed in a sau- 
cer of water. In a short time the sides of the jar 
containing the twig in its natural state, were covered 
with drops of water ; but, at the end of two days, not 
the smallest quantity of moisture appeared on the sides 
of the jar containing the twig, the apertures of the 
leaves of which had been obstructed by the mucilage. 
The conclusion therefore is, from this experiment, 
that that surface only on which apertures exist ex- 
hales, and consequendy that these apertures are the 
exhaling organs. 

All animals tliat require the presence of ah: for their 
existence, have some peculiar apparatus for producing 
tliat change in the blood which has been termed its 
oxygenizement ; and the change is said to be the re- 
sult of respiration, whether it be performed by 'ungs 
or by spiracula. Plants, also, require the presence of 
air ; vitiating it, under certain circumstances, in the 
same manner as animals, but, under others, increasing 
the proportion of its oxygen : hence plants may prop- 
erly be said to respire, and the question arises, by 
what organs is this function performed ? Phytologists 
have generally agreed, that the leaves are the lungs 
of plants, but in what part of it are the respiratory or- 
gans situated ? The foliar apertures appear to be the 
actual breathing organs of the plant. In support of 
which position it may be advanced, that these aper- 
tures are never seen on leaves that are not expos- 
ed to the air ; for the leaves of submersed aquatics 
are devoid of them ; even the leaves of plants which 
are not naturally aquatic, if kept submersed, soon lose 
them ; and although some plants of the higher classes, 
which grow in tlie air, have no leaves, yet, these have 
apertures on the stem, which, in such instances, per- 
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form the respiratory function. But the most perfect 
plants are furnished with leaves, which, being mem- 
braneous and peculiarly attached, are moveable in the 
air, where a perpetual supply of that fluid is. constant- 
ly presented to their breathing apertures ; this mobili- 
ty of the leaf supplying, in some degree, the motion 
of the thorax and the diaphragm in the more perfect 
animals. The plants which have very thick ^d im- 
moveable leaves, on the contrary, or which are de- 
void of leaves, as they resemble the cold-blooded and 
slow-moving animals in their tenacity of life, like them, 
also, require a smaller supply of air, and consequent- 
ly, as we have already seen, are less amply supplied 
with breathing apertures. In structure these organs 
seem well adapted for the purposes of vegetable res- 

Eiration, when we consider that tlie changes ejected 
y this function in the sap of vegetables in the leaf are 
not required to be so quickly produced as those in the 
blood of animals ; even of insects of the lowest de- 
scription. The air is admitted through the funnel- 
shaped pore, which perforates the cutis, into a vesicle 
situated under it ; and which probably communicates 
with the cuticular cells, as these are, in general, found 
filled with air. The aqueous contents of the cells 
that form the parenchyma of the leaf, are thus brought 
into immediate contact with the atmosphere. It is 
not easy to assign a reason why these apertures are 
found on the under disk only of the leaves of trees, 
while they appear on both disks of herbaceous leaves ; 
there being lymphatics on both disks in the former as 
well as of 9ie latter description of leaves. If any con- 
nexion could be traced between the returning vessels 
and the apertures, the difficulty would be diminished, 
the situation of these vessels being on the lower disk 
of the leaves of trees. 
With regard to the origin of these apertures, Saus- 
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mire's dnd Kieser^s obdervationiS' would lead U9'to be<^ 
Keve that th^ are merely tte fermiiMitions of numer- 
ous vaseid^r ptoeesses from the Ifiu-ger fs^cicdi ; which^ 
graduall;^ penetraikg the <^utiele^ are thus enabled t6 
discharge tbeir fluids. This opinion', however, is al*- 
togetb^ hypothetical. They are so &r essential dlat 
they are found on every leaf in contact with the at- 
mosphere ; their structure, position, and situation, are 
the same on the leaves of every plant of the same spe- 
cies; and 'their existence seems to be influenced by 
no conditional circumstance except the presence of 
air. With regard to the fact, they are not found on 
submersed leaves, even of land plants which are made 
to grow in the water, we may observe, that the leaves 
produced on such plants differ from those which are 
natural to them, not in the absence of apertures only, 
but in form, structure, and functions. 

The knowledge of the structure of leaves enables 
us to form a correct idea of the importance of these 
organs in the economy of plants. We find the vessels 
which convey the sap from the roots terminating in 
the leaf, and spreading out their contents through its 
cells, to undergo certain chemical changes whi'ch are 
essentially influenced by the action of the air and 
light ; we find, also, a new system of vessels com- 
mencing here, which take up again the sap thus con- 
verted into proper juice and conduct it downwards, 
depositing in their course the various secretions form- 
ed from it, either in the stems or in the roots, as the 
nature of the plant requires ; and, in aid of these ope- 
rations, a cuticular system admirably adapted by its 
transparency to transmit the rays of light into the fo- 
liar cells, and by its organic apertures to admit the 
air, and at the same time favor the exhalation of the 
superabundant water, which the ascending sap neces- 
sarily contains. But, besides fitting the sap for yield- 
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GLOSSARY 



OF 



BOTANICAL TERMS. 



Mortive. Producing no fruit. 

Jibrupt. Terminating suddenly, as if cut off; as in the root of 
Sanguinaria Canadensis. 

Abruptly pinnate. Pinnate with even pairs only. Wanting the 
odd or terminal leafet. 

Acerose. Stiff, linear, and sharp, as in the leaves of the Pines. 

Acicular. ^Needle shaped. 

Acinaciform. Shaped like a scimetar. Linear, crooked, and 
sharp edged. 

Acinus, One of the protuberapces which make up a compound 
berry, as in the Blackberry. 

Acotyhdonous. Having no cotyledons or seed lobes ; as ferns* 

Aculeate. Prickly. 

Aculeus. A prickle ', growing to the bark, not to the wood. 

Acuminate. Ending in a long, produced, sharp point. More 
than acute ; as in the leaves of the common Elm. 

Acute. Ending in a sharp point. 

Adnate. Growing to. Affixed laterally. 

Agglomerated. Bunched. Crowded together. 

Aggregate. Standing together, many on the same receptacle, 
but not compound. 

Alated. See Winged. 

Albumen. A tough, hard or fleshy substance which forms^^he 
bulk of certain monocotyledonous seeds. 

Algce. An order of the class Cryptogamia, containing the sea 
weeds, &lc. 

Alternatey Placed alternately on opposite sides of the stem. 

Alveolate. With cells like those of a honey comb. 

Amenty or Catkin. A collection of small scales, serving for ca- 
lyces, on the side of a slender stalk ;'as in the Hazle, Wil- 
low, &c. 

Amplexicaul. See Clasping. 

Ancipital. Two edged. 

Androgynous. Having barren and fertile flowers on the same 
spike, or the same plant, but no perfect ones. 
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Annuai. Living but one year, during which it produees flow^ 

ers and seed. 
Anther. That part of a stamen or organ which contains the 

pollen. 
Anlhtroid. Resembling anthers. 
Apetalous. Without petals. 
Apex. End, tip, or sharp extreittit/. 
Aphyllous. Without lesTes. 
Appendieulalt. Havinf ^me appendage. 
Appreued, Pressed agaimt or elose to. 
Apterous. Without wings. A term applied to some parts of 

flowers. 
Arachnoid, Resembling a spider's web. 
Arboreous. Like a tree. 

Arborescent. Approaching to the size of a tree. 
Aril. An outer covering of certain seeds, which is decidaons 

or separates ; as in the Geraniums, Wood-sorrel, &c. 
Aristate. Awned. Ending in a bristle. 
Armed. Furnished with thorns or prickles. 
Aroma. The aromatic quality of plants. 
Articulated. Jointed. 

Arundinaceous. Resembling reeds, or stiff large g;rass. 
Ascending. Rising from the ground obliquely. 
Attenuated. Gradually diminished or tapering. 
Auriculate. • Furnished with lateral projections, or leafets re- 
sembling ears, at base ; as in the leaves of Solanum dulcama- 

ra, or Night- shade, &c. 
Awn. A stiff bristle, frequently rough or bearded ; as in the 

flowers of certain grasses, and in the anthers of most of the 

Vacciniums, or Whortleberries. 
Awned. Having awns. 
Awnless. Without awns. 

Axil. The angle between a leaf and stem on the upper side. 
Axillary. Growing in or from the axil. 

B 

Banner or Vexillum. The upper and commonly largest petal 

of a papilionaceous flower. 
Barren. Producing no fruit. Containing stamens only. 
Berry. A juicy fruit with the seeds imbedded in the pulp, 

without any intermediate covering. 
Bicuspidate. With two points 
Biennial. Living two years ; in the second of which the flower 

and fruit are produced ; as in the common Tree-primrose 

((Enothera biennis,) 
Bifid. Two cleft. Cut nearly into two parts. 
Btglandular. Having two glands. 
BUocular. Having two cells. 
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Bipinnate, Twice pinnate. When both the leaf and its subdi* 
visions are pinnate. 

Bipinnatifid, Twice pinnatifid. Both the leaf and its segments 
being pinnatifid 

Biternate. Twice ternate. The petiole supporting three ter«- 
nate leaves. 

Bivalve. Two valved. 

Border. The brim, or spreadKsg ptrf of a corolla. 

Brachiaie. Branches o^posilBi tiid each pair at right angles 
with the preceding. 

BracU, or Floral leaf. A l«tf neartbe flower which is differ- 
ent from the other leaves of the plant ; as in Euehroma coc- 
cineay and the singular support of the Linden flower. 

Bulh. Generally a solid, coated or scaly succulent root ; but 
sometimes found on the stem. The root of the Onion, Tu- 
lip, Lily, &c. 

C 

Caducous. Falling early ; sooner than deciduous; as in the 

calyx of the Poppy. 
CcMpilose or Cespitose. Forming turfs. 
Calcaraie. Resembling, or furnished with, a spur. 
Ccdyciform. Shaped like a calyx. 
CalyctUaied. Furnished with an additional outer caljrx. 
Calyx. The lowest fkortion of a flower, or that which forms 

its outer covering m the bud ; usually of a green colour ; as 

in the Rose, &c. 
Campanuiate. Bell-shaped. 
Canetcent. Whitish. Hoary. 
Capillary. Hair like. 

Capitate. Shaped like a head ; or bearing a head. 
Capsule. A hollow seed vessel which opens and becomes diy, 

when ripe. 
Carina. The keel, or lower folded petal of a papilionaceous 

flower. 
Carinnted. Keeled. Furnished with a sharp or prominent 

back like the keel of a vessel. 
Camose. Fleshy in consistence. 
Catkin. See Jiment. 

Caudate Having a tail ; as in some seeds. 
Caudex, The upper part of a root, which gives rise to the 

stem. 
Caulescent. Having a true stem, or caulis. 
Cauline. Growing on the stem. 

Cell. A cavity or compartment of a seed vessel, or anther. 
Cellular. Made up of little cells or cuivities. 
Chaffy, Made of short membranous portions like chaS, 
Ciliate, Fringed with parallel hahrs. 

27* 



319 




ri 

Cir«£c Hw secoadary cov^riss oc a flow : bew tte nvC 
wUck B 9301^7 coli^reti. WhM the calrx is ««Bd^ tlie 
c<iirotl& B taca au prisiarr covering : ms ik tkc L3t 

Cirtwrf. B<fcMWL!Hi to tit* bark. 

C«rpKJ. A node oc iaMfonscemn m wUck tke low ws fcm a 
§Ht lo^ vhik tk«ir suiks sptrnz froM ffereat Wigjhts oa 
tke coas=Ma ?tem : as ia ija^wrium ■ct/UmC^k. 

C#<s< e J>g r ^ Seed 1ob». The f eshy put of seeds wkicli ia 
■Mst plaats rises oat of the crooBd aad foms tke irst leaves. 

CrttfiHg. Roaaia^ korixMiUiry or clotse to the sarfim of the 
gtoaad. Exampies of a CTeeptag root aie foaad ia CwpCii 
trifibA, Aad of a creepia* steia ia GmMiikerim j i r aiBwica i- 

Cttmmie. ScoOoped.- Haviag siiarp aotckes oa the ed^ scpa* 
rated bj loaad or obtase deatares ; as ia the IcaTea of C^p^ 
St ' *'•* '^ 
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Crenulale. Finely or minutely crenate. 

Cribriform, FaTlHif holes like a sieve. A term for certain tubes 

or vessels, in the vegetable structure. 
Crowned. Having a circle of projections round the upper part 

of the tube of a flower, on its inside ; as in the Catch-fly, and 

other Silenet. 
Cruciform. Consisting of four petals placed like a cross. 
Cryptogamous. Belonging to toe class Cryptoeamia ; the last 

of the Linnsen arrangement, in which neither stamens nor 

pistils are visible. 
Cueullale, Hooded or cowled. Rolled or folded in ; as in the 

spathe of Arum triphyllum or Indian Turnip. 
Cuairbitaceous. Like gourds or melons. 

Culm, or straw. The stem of grasses,-reeds, and similar plants. 
Cuneiform. Shaped like a wedge ; with the stalk attached to 

its point. 
Cuspidate, Having a sharp, straight point. 
Cuticle. The outside skin of a plant, commonly thin. 
Cyathiform, Shaped like a common wine glass. 
Cylindrical. Round and not tapering. Cylinder shaped. 
Cyme, A mode of inflorescence in which the flower stalks 

arise from a common centre, but are afterwards variously 

subdivided ; as in Elder, Vibumumf and Hydrangea. 
Cymose. Bearing or flowering in cymes. 

D 

Deciduous. Falling off. In opposition to persistent and ever- 
green. Later than caducous. 
I>ec/ine</, or declinate. Tending downwards ; as the stamens 

and style of the Day-Lily, Azalea, he. 
Decompound. Twice compound. Composed of compound parts. 
Decumbent. Leaning upon the ground, the base only erect. 
Decurrent. When the edges of a leaf run down the stem oc 

stalk, as in Comfrey. 
Decursive. See Decurrent, 

Decu^ated, or Decussating. In pairs crossing each other. 
Deflected. Bent off. 
Dehiscent. Gaping or cracking open. 
Deltoid. Nearly triangular ; as in the leaves of the Lombardy 

Poplar, &c. 
Dentate, Toothed. Edged with sharp projections separated 

by notches. Larger than serrate. 
Denticulate. Minutely toothed. 

Dentures. Teeth. The sharp parts which separate notches. 
Depauperated. Few flowered. 
Depressed. Flattened or pressed in at top. 
Diadelphous. Having the stamens united in two parcels or 

sets. Flowers of this kind have commonly a papiilonacoous 

corolla and a leguminous fruit. 
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£iUu<t. Even and whole nl the edge. 

^idtrmu. See OUinU. 

Eroded. Appearine as if gnawed at the edge. 

£KtiJeni. Eatable. 

Evergrttm. Banxataiag fre>h throng Ibe winter. 



meats. Sickle shaped. Linear and crooked. 

Farina. The pollen. Also meal or floor. 

FoMcklc. A bundle. 

Faieirltd, or fascicolate. CoMeeled in bandies 

Foitigiatc. Flat lopped. 

Farou. Resembling a honey comb. 

Fenu An order of cnptogamovs plants bearing the PnietlBc*- 

tion commonlj on Ihe back of the leaf, or in mlkei, mada 

op of nunote capsolei opeoiDg trannenel/. 
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Fertile. Containing perfect pistils And yielding fhiit. 
Filiform. Thread hke, or very slender. 
Fimbriate. Finely divided at the edge like fringe. 
Fistulout. Hollow or tubular. The leaf of the Onion. 
Flabelliform, Spreading like a fan ; as the leaves of some 

Palms. 
Flagelliform. Like a whip lash. 
FUxuous Serpentine or zigzag. 
Floral leaf. See Bracte. 
Floret. A little flower. One in an aggregate or compound 

flower. 
Floscular, A floret in a compound flower which is tubular, not 

ligulate. 
Follicle. A seed vessel which opens lengthwise or on one sidft 

only ; as in ^sclepias, or Milkweed. 
Frond. The leaf of cryptogamous plants. 
Fructijieation. The flower and fruit with their parts. 
Frutetcent. Becoming shrubby. 
Fruiicose. Shrubby. 

Fungi. The order of Cryptogamous plants to which the Mush- 
rooms belong. 
Fungoiu. Growing rapidly and preternaturally ; with a soft 

texture like the^wct. 
Funnel shaped. Tubular at bottom and gradually expanding at 

top ; as the flowers of Datura Stramonium. 
Furfuraceous. Resembling bran. 
Fusiform. Spindle shaped. When a root is large at top and 

tapers downward, as in the carrot and radish. 

6 

Gemmaceous. Belonging to a bud. Made of the scales of a 

bud. 
Generic. Belonging to a genus. 
Geniculate. Bent like a knee. 

Genus. A family of plants agreeing in their flower and fruit. 
Germ The lower part of the pistil, which afterwards becomes 

the fruit 
Germination. The sprouting of a seed. 
Gibbous. Swelled out, commonly on one side. 
Glabrous. Smooth> as it regards hairiness or pubescence. 
Gland. A small roundish appendage, apparently performing 

some function of secretion or excretion ; as on the petiole 

of the blue Passion-flower. 
Glandular pubescence. Hairs tipped with little heads or glands. 
Glaucous. Sea ereen. Pale blueish green. 
Glume. The scales, valves, or chaff, which make the calyx and 

corolla of grasses. 
Glutinotu. Adhesive, viscid, covered with an adhesive fluid. 
Oramina. Grasses and grass Jike plants. 



Balbtrd ihasMl, See Uattaii. 

Hiatali. Sbeperl lifce u halberiJ. It dilTer; from arraw ihapti 
to having the barbs or lateral portions more dialincl sad 

Beitd. A dense, round colleetion of flowers, which an nearlj 

■esiile ; ai in commaD Cluver. 
Btliul. The concave upper lip of a labiate flower. 
Herb. All that portion of a plant which is not incluiled in th* 

root or fniclincRtion ; as the stem, leaves, he. 
Htfbaeeavi. Nol woody. 
Htrmaplindilt. See Per/ttl. 
Bilum. Tbe scar or mark on a seed, where il was attached [• 

the plant or seed vessel ; as ia Beaus, Peas, ii.c. 
Hirtate. Boofdi with hairs. 
Bupid. Bristly. More than hirsute. 
Hoodtd. See Cncvtlatte. 
flam. See ^ur. 
Bjfirid. A mongrel or inieroiediBle species betweea two 

others, from whieh it is descended. 
Hypoa-alerifomi. Salver shaped. With a Inlie abruptly e.i- 

panded iiilo a Bat bonier. 

leaiandnta. Having about twenty stamens growing od the 
calyi and not oa the receptacle. Belonging to the class 
Icosandria. 

Imbricalc. Lying over each other like scales, or the shingles 

Intladtd. Wholly received or contained in a cavity. The 

opposite of tiatrled. 
Incraaaled. Thickened upward. Larger toward tbe end. 
Incumbrnt. Lying against or across. 
IndiHtnoui. native. Growing originally in a country. 
/nrfiuium. Plural Indusia. The involucre or veil which covers 

tbe fruit of ferns. 
hfiriar. Lowermost. Used to express the relative situation 

of the calyi and getm. An inferior flower is one in which 

tbe calyi and coralla are below the germ. 
Injialtd. Tumid and bollow. Blown up like a bladder. 
iBftorcKenrt. Tbe manner in which the flowers are situated or 

connected with the plant, and with each other. 
ItifundibtUiform. Funuel ibsped, whieb see. 
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Inserted into. Growing out of. 

Internode. The space between joints ; as in Grasses. 

Interruptedly pinnate. When smaller leafets are interposed 

among the principal ones. 
Involiwre, or Involucrum. A sort of general calyx ser\ring for 

many flowers ; generally situated at the base of an umbel, or 

head ; as in Conium mcumlatum (Hemlock) and Cornut 

fiorida. Also the Indusium. 
Involucel. A partial involucre. 
Irregular corolla. Having its upper and lower sides unlike. 

K 

Keel. The under petal of a papilionaceous flower. Also the 
lower side of the midrib of a leaf. 

Keeled. Shaped like a keel. 

Kidney-shaped. Heart-shaped without the point, and broader 
than long. 

L 

Labiate. Having an upper and lower lip, as in flowers of the 
class Didynamia. 

iMciniate. Cut, torn, and jagged. 

Lactescent. Yielding a white, or milky juice, when wounded ; 

as in the Poppy- 
Lam e//a/ec{. In thin plates. 

Lamina. The border or flat end of a petal, in distinction from 
its claw. Also a thin layer, plate, or membrane of any kind. 

Lanceolate. Spear shaped. Narrow, with both ends acute, as 
in the leaves of Privet, and Persian Lilac. 

Lanuginous. Woolly. 

Lateral. At the side. 

Leafet. A partial leaf A constituent of a compound leaf. 

Legume. A pod or seed vessel having its seeds attached to one 
side or suture ; commonly of a long form and not jointed. 
In the Pea, Bean, &c. 

Leguminous. Bearing legumes. 

Lepanthium. A petaloid nectary, as in Larkspur and Monks- 
hood. 

Liber. The inner bark. 

Ligneous. Woody. 

Ligulate. Ribbon shaped. A kind of corolla found in com- 
pound flowers, consisting of a tube at bottom, continued into 
a long flat portion at top ; as in the florets of the Dandelion, 
Succory, &c. 

Liliaceous. Resembling the Lily. 

Limb. The bfirder or spreadng part of a monopetalouiS corolla. 

Linear. Long and very narrow with parallel sides; as the 
leaves of grasses. 

Lip. The upper or under side of the mouth of a labiate corolla ; 
as in Sage, Hyssop, &c. 
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Laht. A Urge division or distinct portioD of a leaf M pal^ 

Ste the leaves of S**s>frB», Kc. 
J^sunt. A pod reieioliliug a le^me, bul ili*Ided by (raiKvenr 

parlUions. 
UgtBit. PiaaatiCd, with a large rouaditb Icafet at the eoiL 



Very tbio mid delicate. 
Midrib. The large ceniral vein of a leaf nhich is a CDaliaOl- 

lioD af tbe |ietiole. 
Monadttphoa: Having the slameni soiled into a lobeiibue, 
Moiiilifarmt. Airnnged like llie beads of a necklace- 
ilnMuioiu. Having barren and ferLle Bowers oo the ssioe plaBt 
Manoftlaio'ai. Having but cue petal, i. (. the curolla ot oaa 

JitiKiphfUout. CoDsisttng of one leaf, or |iiece. Applied lo tbc 



N 
fTtdari/enia. BMring honey. 
A'tf/ary. The pari of ibe flower which prodocei honey. The 

term is alsu apfilied in cerliiin instflncei lo any inteniil, su- 

pernumerary paiT ol Ibe calyi or corulta. 
Jftrra. Parallel veins. 
ficrrtd. Mariied with nerves, so called, Ihonrft noC arnm of 

sensibility. 
Jfaddiag. IncliDinglo oue side. Partly drooping. 

-0 
Ob. A particle, which when prefixed lo any other tena, de- 

notea ihe inversion of Ihe usual position ; aa obovate, nbcOT 

dale, Le., i. e., inversely ovale, inversely cordate, ha. 
Obc«mt. Conic with the npei downwariL 
Obtotdate Heui shaped with the point inward, ot downward ; 

as in Woad-SofTsl. 
Oblang. Longer than oval with the tides parallel, 
OboTOle. Ovate, but inverted. 
ObtoUle. IndislitkcL Appearing as if worn oat. 
ObluK BtuDt, rounded, not acute. 
OchroUueout. Whitish yellow, cieam-color. 
Officinal. Kept for sale as medicinal. 
Opaqut. Not Inmsparent 
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Operculum. The lid which covers the capsules of mosses. 
Opposite. Standing directly against each other on opposite 

sides of the stem ; as the leaves of the Lilac. 
Orbicular. Circular. 

Oval. £Hiptlcal ; as the leaves of Magnolia fiauca. 
Ovate. Egg shaped. Oval with the lower end largest ; as the 

leaves of the Pear-tree. 

P 
Palate. A large obtuse projection which closes the throat of a 

personate flower ; as In Toadflax. 
Paleaceous. Chaflfy. 
Palmate. Hand shaped. Deeply divided into spreading and 

somewhat equal segments ', as the leaves of the Castor-oil 

plant (Rieinus communis.) 
Pandunform. Contracted in the middle like a violin. 
Panicle. A loose, irregular bunch of flowers, with subdivided 

branches ; as in Meadow-^rass (Poa pratensis.) 
Papilionaceous. Having an irregular corolla like the pea blos- 
som ; consisting of four petals, of which the uppermost is 

called the vextUum or banner; the two lateral ones, /i/os or 

vnngs : and the lower one, commonly boat-shaped, the 

carina or keel. Mostly belonging to the class Diadelphia. 
Pappus. The down of seeds ; as that of the Dandelion. A 

leathery appendage. 
Parasitic. Growing on anotber plant and drawing nouiishment 

from it ; as the Misseltoe. 
Parenchyma. The cellular substance of vegetables. 
Partial. This term is applied to small or constituent parts io 

distinction from general. 
Partition. The dividing wall or dissepiment in seed vessels. 
Parted. Deeply divided ; more than cleft. 
Pectinate. Like the teeth of a comb. Intermediate between 

fimbriate and pinnatifid. 
Pedate. Having a central segment or leaf which is simple, and 

two lateral ones which are compound. Viola pedata. 
Pedicel. The ultimate branch of a peduncle. A little stalk. 
Peduncle. A stem bearing flowers or fruit exclusively; as the 

Cherry stalk. 
Pellicle, A very thin stratum or coat. 
Peltate. Having the stalk attached to some part of the surface 

or disk, and not to the margin ^ as in Nasturtium, May-apple 

(Podophyllum), &c. 
Pendulous* Hanging down. 
Pencilled. Ending like a painter*s pencil or brush. 
Perennial. Lasting more than two years. 
Perfect flower. One which possesses stameiM and putHsi and 

produces fruit. 

28 
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Ptrfeliaie. Sanoanding the stem on all sides and perfonte^ 

bj it. It differs from connate, in not conabtiog of two 

leaves. Eupatorium perfoliatttm, or American Thoroa^ 

wort 
Periamik* A sort of calyx which is immediately eontigaoos te 

the other parti of fructification. The catyx properly so 

called. 
Periearp. A seed vessel, or whatever contains the seed. 
Permanent, See Pernttent. 

PertUteni. Not falling off. Those parts of a flower are per- 
sistent which remain tiM the fruit is ripe. 
Penonaie, Masked. Having the mouth of the corolla closed 

by a prominent palate ; as in the Toadflax fJhUirrhinum.) 
Petal, The leaf of a corolla, usually colourea. 
Peialoid. Resembling petals. 
PetioU, The stalk which supports a leaf 
Phrnnogamous, Not Cryptogamous. Applied to all plants 

which have visible flowers containing stamens and pistils. 
Pihte. Hairy. With a stiff pubescence. 
Ptmue. The Jeafets or divisions of a pinnate leaf. 
Pinnate. A leaf is pinnate when the leafets are arranged in 

two rows on the side of a common petiole ; as in the Ash, 

Elder, and Rose. 
Pumaiifid. Cut in a pinnate manner. It differs from pinnate 

in consisting of a simple or continuous leaf, not componnd. 
PUtU, A constituent part of a flower including the germ, style, 

and stigma. In a re^lar flower it forms the central part 
PuHUate. Having pistilst but no stamens. 
PlaUed. Folded like a ruffle or fan ; as the leaves of Veratnm 

viride, 
Phmiote. Feathery. Feather like. 
Plumula. Part of the corculum of a seed, which afterwards 

forms a new plant with the exception of the root. 
Pod. A dry seed vessel, not pulpy; most commonly applied to 

legumes and siliques. 
Poiniai, See IHsia. 
Polyandrout, Having many disconnected stamens inserted into 

the receptacle. 
PoljfcotyUafmaut. Having seeds with more than two cotyle- 
dons ', as in the Pines. 
Polygamout. Having some flowers which are perfect, and 

others which have stamens only, or pistils only. 
Polygynom. Having many styles. 

Polymorphotu, Changeable. Assuming a variety of forms. 
Polypeiahus. Having many petals. 

PolypkyUtms, Having many leaves. Applied to the calyx. 
Pome, A pulpy frait having a capsule within it ; as the apple 

and pear. 
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PriBmntst* Bitten off The same as abrupt. 

Prickle, The prickle differs from the thoru in being fixed to 

the bark only and not to the wood. 
Prismatic, Having several parallel, flat sides. 
Procumhtrd. Lying on the ground. 
Proliferous, An umbel or flower is said to b» proliferous when 

it has smaller ones growing out of it. 
Pseudopinnaie. Falsely or imperfectly pinnate, not resolving 

at any time into separate leafets ; as the Pea, Vetch, &lc. 
Pubescent, Hairy or downy. 
Pulp, The soft, juicy, cellular substance found in berries and 

similar fruits. 
Pulverulent. Dusty. Composed of powder, or appearing as if 

covered with it. 
Punctate. Appearing as if pricked full of small holes, or dots. 
Punctiform, Resembling dots. 
Pungent. Sharp, acrid, pricking. 
Putamen, A hard shell. 

Quaiemate, Four together. 
QiMia/e. Five together. 

R 

Raceme, A cluster; a kind of inflorescence in which th^ 
flowers are arranged by simple pedicels on the sides of a 
common peduncle ; as tne Currant (Ribes.) 

Raehis. The common stalk to which the florets and spikelets 
of grasses are attached. Also the midrib of some leaves and 
fronds. 

Radiate. Having Ugulate florets placed like rays at the cir- 
cumference, in certain compound flowers; as in White- 
weed or Ox-eye Daisy ; or having the outer petals or flowers 
largest, as in certain cymes and umbels. 

Radical. Growing immediately from the root. 

Radicle. The part of the corculura which afterwards forms the 
root. Also the minute fibre of a root. 

Ray, ^ The diverging florets or petals which form the outside of 
radiate flowers, cymes, and umbels. «* 

Receptacle, The end of a flower stalk ; being the base to which 
most or all the parts of fructification are attached. 

Reclined, or Rechning. Bending over, with the end inclining 
toward the ground ; as in the Bramble. 

Recurred. Curved backwards. 

Reflexed, Bent backward, more than recurved. 

Reniform. Kidney shaped. Heart shaped without the point. 

Bepand. Slightly wavy or serpentine at the edge. 

Retupinate. Turned upside down ; as the corolla of Trichos- 
tema. 

Reticulate. Net like. Having veins distributed like net work. 
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Eelute. Having a sKgbt ainvsy or superficial notbh in the end. 

Less than emareiiiate. 
Rtrolute. Rolled backward or oaiward. 
Rhomboidal. Having four sides with unequal angles. 
Ribbed, Marked wim parallel ridges or veins. 
flingwL Irregular^ with an upper and under lip. See Labuti^ 
Boimng. Sending out lateral roots. 
HotieUum. See Radical. 
RottrmU. Famished with a beak. 
Rotate, Wheel shaped. Flat without a tube ; as in the ilowen 

of JhtagmllU, LjfnnuMchia^ and Vermdea, 
Rugote. Wrinkled. Leaves of Sage. 
RundmUt, Having large teeth pointing backward; as the 

leaves of the Dcmdelion, 

S 

Sagittate, Arrow shaped. Like the head of an arrow. See 
Sagiitaria. 

Solrar shaped. See Hypocrateriform. 

Samara. A seed vessel not opening by valves, having a wineed 
or membranous appendage ; as in the seed vessel m the £ioi. 

Sarmentose. Running on the ground and striking rods Aom 
the jointSt as the stratcberry. 

So^pc A stalk which springs from the root, and supports flow^ 
ers and fruit, but no leaves. See the Plaintain end Dande- 
lion. 

Seabretts. Ron^. 

Scewious. Having a thin membranous margin. The calyt 
scales of Liatris scariosa. 

Scions. Lateral shoot*? or oflfeets from the root. 

Scrobieulaie. Covered with deep, round pits. 

SefrmerU, A part or principal division of a leaf, calyx, or co- 
rolla. 

Semibivalrular. Half divided into two valves. 

Sericeous. Silky. 

Serrate. Notched like the teeth of a saw, the points tending 
upward ; as in straw'oerry and rose leaves. 

Serrulate. Minutely serrate. 

Sessile. Placed immediately on the stem, without the interven- 
tion of a stalk. 

Setaceous. Bristle like. 

Sheath. A tubular or folded leafy portion inclosing the stem. 
See the leaves of Grasses. 

Silicic. A seed vessel construcled like a silique, but not longer 
than it is broad. See Shepherd'spurse. 

Silique. A long pod or seed vessel of two valves, having its 
seeds attached to the two edges alternately. 

Siliqnose. Having siliques. 

Simple. Not divided, branched, or compounded. 
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Sinuate. Mliviiig simnes at- the edge. 

Sinus. A largS) roanded indentation or cavity. 

Sori. Plural of Swus. The most common mut of ferns, con- 
sisting of small clusters of minute capsules- on the back o£ 
the leaf. 

Spadix. An elongated receptacle of flowers, commonly pro- 
ceeding from a spathc ; as in Arum triphyllum. 

Spathe, A sheathing calyx opening^ lengthwise on one side^ 
and consisting of one or more valves ; as in the Onion. See 
Spadix. • 

Spatulate or spaihuleUc, Obtuse or large at the end, and gradu- 
ally tapering into a stalk at base. 

Species. A group or subdivision of plants- agreeing with each 
other not only in their fructification, but in all other essentiaL 
and permanent parts.; and^ always reproducing the same 
kind. 

Specific* Belonging to a speeies-only. 

SpUce. A kind df in^reseence in which the flowens are sessile^ 
or nearly so, on the sides, of a long peduncle. 

Spikelet. A small spike ; as in Meadow-grass, Darnel, Cheats &c* 

Spindle shaped. See Fndfprmk 

Spine^ A thorn,, or sharp ftrocGSB growing from' the wood. 

Spur. A sharp hollow projection from a flower^ oommouly.the 
nectary. 

Squamiform- Scale shaped. 

Squarrose or Squarrous^ Ragged. Having reflected or dif«r* 

Stamen. The part of the flower' on whf dh the Lintehn dWIMiif' 
are founded: It oomnaidnly consists of theTi/A^nfc^ lAalltj 
and the anther which contains the pollen. 

Staminate. Having stamens^batnb piirtile. 

Standard. See Banner. 

Stellate. Like a star. 

Stem. A general supporter of leaves, flowers, and fruit. 

Stendess, Having no stem properly so called, but only a scape. 

SterUe. Barren. 

Stigma. The summit or extiymity of the pistil. 

Stipe. The stem of a fern or fungus; also thd stem of the' 
down' of seeds, as in Dandelion ; also a particular stalk 
of germs, seeds, &c., which is superadded to the pedicel. 

Stipitate. Supported by a* stipe. 

Stipule. A leafy appendage situated at the baiie of petioles or 
leaves. 

Stipular. Belonging to stipules. 

Sloloniferous. Having scions or running shoots. 

Striate. Marked with fine parallel lines. 

Strlgose. Bristly. 

Strobile. A cone ; an ameiit' with Woody or ligTd sdaleSi as in 
the fruit of pinesi firs, &c. 






*•,-■« 



^^^ 



i3t) GI.055ABT. 

Slgli. The part of the pittil wbicli U between the germ tad 

Sub. A particle pre Gied lo varioae lenin, lo imply the esist- 

ence ufa qunlilj in e dimiDHtive or iaferior degree, as 
Subacule. Samewbal acute. Less than acute, Lc. 
SaUuiile. litiaiy *es*ile. 
Siibterrale. Slightly serrate, &e. 

Subalals. Awl shaped. Narrow, stiff and sharp poiotcd. 
Suceidail. Juicy. 

Sucker. A shii*! from (he root, or Jower part of the stem. 
Su^n/ieoM. SoBienhaf sb™liby. Shrabby at base. 
Sidealc. Furrowed. 
SvpTodteompound. More tbaa decOHipound. Many timet rab- 



TtndrU. A filiform appendage of certain vines, nbich sapporl! 

tbem by (wining round other objects. 
Ttrcle. Roand, cylindrical. 
Tcnniaat. Ettreme, silualed at the end. 
Ternale. Three together ; as the leaves of eommoQ Clover, 

Kiduey-beaoG, be. 
Tclnufynimwiu. Having four long and two sbort stameiu. 
Tefroni/roM. Haviog fijac stameos. 
Them. Sec Spin*, 

TItraal. The {misaie into the tube of a corolla. 
nj/TK. A close, coaiimcl p^.Dicle 

Toaimtott. Downy. Covered with fine matted pabeieenev. 
TriM Three deli 
Trifyliale. Three leaved. See Temale. 
Tntobatt. Three lobed. 
TriloealaT. Thr^e ceHed. 
Tripartite, lliree parted. 
Trivial name. The specific name, 
Truncale. Having a square t 

leaves of Liriodoidrint talipi/ere 
Tiibtr. A solid, Beshy knob. 
Tuberoat. Thick and fleshy, coalaiaiDg tubers ; as the roots of 

the Polatoe, Pkoov, be. 
Tu6u'ar. Shaped like a lube. In a compound flower, the 

florets which are nut ligulate, are called tubular. 
Tunuaied. Coated with concentric layers ; as the Onion. 
Turbinate. Shaped like a top or pear. 

V 
ValTtt. The segments or parts 

finally separates. Also the It 
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Variety. A snbdivision of a species, distingnished only by 
characters which are not permanent ; and which does not 
with certainty reprodnce its kind ; as the varieties of Tulips, 
Peaches, &c. 

Vaulted. Arched over ; with a concave covering. 

Veined. Havins the divisions of the petiole irregularly branch- 
ed on the uDoer side of the leaf. 

Ventricose. Swelling. Inflated. 

Verrucose, Warty. Covered with little protuberances. 

Vertical. Perpendicular. 

Verticillate. Whorled. Having leaves given off in a circle 
round the stem. 

Vesicular. Made of vesicles or little bladders. 

Vespertine. Opening in the evening; as the flowers of the 
Stramonium f and Tree-Primrose. 

Villous. Hairy, the hairs long and soft. 

Virgate. Long and slender. Wand like. 

Virose Poisonous, nauseous, and strong to the smell. 

Viscid. Thick, glutinous, covered with adhesive juice. 

Vitellus. A part of certain seeds distinct from the albumen | 
but not rising out of the ground at germination. 

Viviparow, Producing a collateral offspring by means of bulbs. 

U 

Umbel. A kind of inflorescence in which the flower stalks 
diverge from one centre like rays ; as in the Parsnip, Pars- 
ley, &c. 

Umbelliferous. Bearing umbels. 

Umbilicate. Marked with a central depression. 

Unarmed. Without prickles or thorns. 

Uncinate. Hooked, hook shaped. 

Undulated. Wavy, serpentine, gently rising and falling. 

Unguiculate. Inserted by a claw. 

Unilateral. Growing all on one side, or with the flowers lean- 
ing to one side. 

Urceolate, Pitcher shaped. Swelling in the middle and slight- 
ly contracted at top. 

W 

Wedge shaped. Formed like a wedge, and commonly rounded 

at the largest end. 
Wheel shaped. See Rotate. 

Wings. The two lateral petals of a papilionaceous flower. 
Winged. Having the sides extended into a leafy expansion. 
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EXPLANATION OF THE PLATES. 



PLATE I. Joe. Ifr^fCb^ft^^^^^ 



A LILIACEOUS FLOWER. 

Fig. 1. — ^A flower of the common White Lily (Lilium eandidum). 
The 3 inner petals present a longitudinal nectariferous groove. 

Fig. 2. — a. The 6 stamens and pistillum. b. The receptacle or 
common hase of insertion. 

Fig. 3. — ^The pistillum. a. The germ. &. The style, c. The 
stigma, which is 3-lohed. 

Fig. 4. — The stamen, a. The subulate or awl-shaped filament. 
&. The oblong anther. 

Fig. 5. — The mature cs^sule. a. The cancellate threads, which 
guard the opening of the values. 

Fig. 6. — ^A transverse section of the capsule, exhibiting its inter- 
nal division into 3 cells, with 8 valves, a. The cel& or diam- 
bers. b. b. The triangular flat seeds, disposed in a double row 
in each cell. 



PLATE II. i^fc^ 34,]; 



THE ORDER OF CRUCIFEROUS FLOWERS. 

Fig. 1. — ^A branch of the Sea-side Stock ( Ckevranthus mariti' 
fitiM). The leaves oblong and sessile. 

Fig. 2. — ^The disposition of the stamens in 2 sets. a. The 4 long- 
er, and b, the 2 shorter, rendered so by the interposition of 
the 2 glands c. betwixt their base and that of the germ. 

Fig. 3. — ^A petal c(Musisting of o. The border, and 6. The stalk, 
narrowed pait,'or claw {tmgvis). 

Fig. 4. — ^The pod or silicle ; the kind of fruit common to the first 
order of Cruciferous flowers, o. TTie T^ves. b. The parti- 
tion or dissepiment dividing this kind of fruit into 2 cells, with 
the seeds attached alternately to its filiform margins. t 
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Fio. 6. — A small aquatic plain called ^tpbrmi (Sabitlaria «qm- 
litaj, indigenous to the alpine lakes of Europe, and alsu Id (he 
ponds of Maine. The leaves linear, subulate, and venirillil- 
ed. a. The aiLtcLX, or dhort pod, of an oval Ggure. fi. The 
diisepinieDt Mid concave valveB, 

Fio. 6.— The irregohr etoss-shaped flower of the Candytuft (Ibr- 
til umbellata), in which 3 of the external petals are enlarged. 

Fio. 7. — The open flilicle of the Shepherd's-porse ( Thlatpi Bvr- 
la-pailorU), 

Fig. 8. — The imopen, triangularly obconlate silicle. 



PLATE III. y<*^54'ii 



PAPILIONACEOUS OR LEGUMINOUS PLANTS. 

A fmall branch of the Sweet Pea {Loth^jrVi odoratut). The 
stem angolar and ecandenl or mpportiiig itaelf by Ibe tendrib 
or clKtpers of the leaver. The pinnate leaf fiinii^ed with 
tlijnikt or smnll leafy processes at its base. The plafe of i 
iippct leaflets represented by so many undivided tendiile. The 
I'cifiHicU or Sowei-stallf, tiupporting 2 HowerB. 

Fio. 1. — Tlie Legume or pod, the general iruit or pericaip oC this 
tribe of planta, dividing into 2 valves or portions, wilh but one 
cavity 01 ceD, and the seeds attached to the upjier maifpn ot 

Fig. 2. — The pupfUonaceous flower of Lal^nu tvCiK»trit dis- 
sected, n. The 5-tootbed calj-s. 5. The vriSlum, or ban- 
ner, the larger upper petal, e. The airr, ot wings, the 2 late- 
ral [wtals. d. Tlie enrina or keel, fom>ed of 2 petals coher- 
ii,B by their 2 e.icf-, hut nilh 2 (tistinct claws, or narrow 
bases, e. The 10 slamina, 9 united and 1 sepaiaM- /. The 
pistillum. 

Fig. 3.— Iraceme of the aoneis of the Hooey-loctist (Gledit- 
athiaJruieant/u>s),^ven as anexataple ofal^^uminooapluit, 
with a i^ukr flower, consisting ofa calyx and eqwU-liCMM^ 
calycine corolla, a. The fertile flower, b. TM atHd^kf 
rous flower, c. The l-seeded lejpime or lonMilt ff ll|>''jp 
monoaperma. 

Fig. 4.— The flower of a species of Pttalosteinon, in whieb B of 
the filaments produce petals instead of aDihers.as at a. fi. The 
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with the flowers in axiUary clusters, havioc the appearance of 
being verticillated. a. The upper lip of tiie monopetalous 
corofia, which is 2-lobed. b. The lower lip, with 3 lobes. 
c. The anthers converging in opposite pairs, so as to put on 
the appearance of a cross, a character given as the peculiar 
mark of the genus, d. The calyx, in me bottom of which is 
seated the 4 naked seeds. 

Fig. 2. — ^A flower of the Tenerimn fruHeans, a. The lower 
Mp in 3 lobes, the central lobe much larger. The upper lip 
of 2 lobes, cleft, and h. The stamens coining out of the 
fissure. 

Fig. 3. — a. The personate or masked flower of the Toad-flax 
{Antirrhinum Linaria), the palate being closed by tiie con- 
vex projection of the lower lip, which below terminates in a 
spur. 0. The disposition of the stamens converging by pairs 
of unequal length ; near the base of the shorter pair there is 
the rudiment of a 6th stamen, e. The capsule of 2 cells 
opening on either side by a number of reflected teeth, the dis- 
sepiment and adhering style presenting the appearance of a 
spur. 

Fig. 4. — a. The Peloria or regularized and perfected flower of the 
Toad-flax, having a regular 5-lobed reflected border, 6 equal 
stamens, and 5 (Bquidistant spurs below, b. The same laid open 
to show the stamens. 

Fig. 5. — a. The flower of Prunella vulgaris, or Self-heal. b. The 
stamens characterised by their foiled filaments, one of the 
extremities only producing an anther. 

Fig. 6. — A small branch of Erinus alpinus, in which the didyna- 
mous flower has a nearly equal and regular border. 

PLATE V. 

UMBELLIFEROUS PLANTS. 

Fjo. 1^— 'A branch of the American Coriander with tritemately dis- 
sected, narrow cleft leaves, ( Coriandrum * amerieanum),^ 
a. The didjnmous fruit, b. The involucnim beneath the 
umbel, c. The involuceDum, beneath the umbellet or par- 
tial umbel. 

Fig. 2. — ^A separate flower with its 5 obcordate inflected petals. 
a. A petal. &. A stamen. 
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f The following is the specific character of this undescribed species. 
Americati Coriander, with didvmoas fruit; urnbel perfect, involacrum 
general aad partial many-leaved. Q Hab. (or locality). Found 
in the prairies of Red River territory ; common. 
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Fig. 3. — b. Tbe unripe spherical fhiit of the common CoiUader. 

Fio. 4. — The linear or narrow oblong fruit of the genus Chain- 
phyilUHt. 

Fia. fi. — The fruit of .9ngeliea atroparputea. Roimduh t^plir, 
uul solid, wiA 3 elevBted rib^ in the centre of each aeed. 

FiQ. 6. — The Iniit of a species of Lastrjntatm. The fonn ob- 
toDg-elliptic, wilb all the riba of the eeed conafdcuouBly ningeil. 

Fic. 1. — The obkmg fruit of Thapaia lal^oUa, having winged 
margins. 

Fig. 8.— The fruit of iheCamiUBoiKiM), clothed with barbed 01 
tuBp^'t haiiB. 

FiQ. 9. — That of the Parsnip (PaMinaca saSva), elliptic, fially 
compressed, and with the ribs very indistinct or obsolete. 

FiQ. 10. — Tbe large, subo?ate, corky barked, angiilat friiit of a ape- 
des of Cachryt. 

Fic. II. — The fruit oS Astroatia major, with thin membranaceous 
margins, and terujinated by a conspicuous 5-parted calyx 

Fig. 12.~ByitroeolsIe wlgaris, or Marah Pennywort, a. The 
umbel, which is simple, b, A dower with the petals flat and 
ovate, c. The fhiit with jt« styles, which is lateially com- 
pressed, or flattened in an opposite direction to that of the 
Panoiiit. d. Tbe peltate leaf, or one with the petiole In^rted 
into the disk. 

Fic. 13. — An unibellel of Tbrdyliuin syriacum, with its involu- 
cellum. The (hiit (after the iruuncr of the genua) fiat and 
suboibicular, with a callous cren:He luiirgin. 

FiO. 14. — Tbe fruit of the .^thvaa, or Fool's Parsley, which is 
neariy ovate, with 5 acute and turgid ridges on each seed, 
having their chaimelled intervals acute -angular. TTie idvoIu- 
crum, if present, is inclined to one aide and pendent. 

FlO. 15.— The fruit of the Hemlock (Conirnn nUKuiatvm) mag- 



COHFOUND FLOWERS- 

B. I. — The wild Daisy of Europe {BellU perennit). The 
leaves radical, obovate, and crenale. The flowers produced 
on teapes (or radical peduncles). The general calyx hemis- 
pherical, or cup-shaped, with the scales all of equal length. 
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Fio. 2.— An enlarged radial floret, a. The flat or strap-shaped 
border. 6. The tube with the bifid stigma and style, but 
without stamens, and therefore imperfect. £. The germ, des- 
titute of down or pappus. 

Fig. 3. — One of the tubular perfect florets, possessed of the tube 
of stamens and the style. 

Fig. 4. — ^Exhibiting a section of the naked conic receptacle and 
persisting caljrx. 

Fig. 5. — ^A small branch of Arttoiis anthemoides, with bipinnati- 
fid leaves, and exhibiting its appearance in seed. a. One of 
the seeds crowned with a 5-leayed chaffy pappus, analogous 
to the character of a true calyx. 

Fig. 6. — ^The floret of a Thistle, a. The tubular 5-cleft floret. 
b. The undivided cylindiic stigma, c. The germ, d. The 
downy pappus. 

Fig. 7. — The flower of the Dandelion {Leontodon Taraxiieum), 
made up of strap-shaped perfect florets. &. The lower part of 
the calyx, which is reflected, a. The runcinate leaf, or with 
the sharp segments reflected downwards. 

Fig. 8. — An enlaiged floret of the above, a. The notched floret. 
b. The tube of anthers. 

Fig. 9. — a. The cylinder of 5 united anthers, b. The 5 filaments. 
e. The style, with its bifid stigma. 

Fig. 10. — The ripe seed, with a stipitate or stalked pappus, a. The 
pappus. 6. The stipe, c. llie seed. 



PLATE VII. 

THE PRINCIPAL FORMS OP SIMPLE LEAVES. 

Fig. 1. — ^A peltate orbicular leaf, or one with the petiole inserted 
into the disk so as to represent a shield or target. ( JVopaO" 
lum, or Indian Cress), 

Fig. 2. — ^A reniform leaf, with a crenate or roundly toothed mar- 
gin. {Ground- Jcy). 

Fig. 8.-— a cordate or heart-shaped leaf, with an acuminated point 
and a serrated margin. {Aster cordifolium). 

Fig. 4. — An ovate entire leaf. ( Vinca minor). 

Fig. 5. — A lanceolate acuminated leaf, with a serrulated margin, 
a. The cleft stipules or foliar appendages. (The Peach tree). 

Fig. 6. — A linear, acuminated, and sheathing leaf; — that of the 
Grasses. 

Fig. 7. — A deltoid or triangular, serrated leaf. (Lombardy Pop- 
lar). 
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Fio. S.— A cuneiform or wedge-Hhaped leaf. (M/riea Oale)- 

Fiti, 9, — A asgitlate oi arrow-shaped leaf, with acumiDatedauritlu 
and point. (Sagillaria tagUiifiiUa). 

Fie. 10- — A palmated or haDd-uhsped leaf, with seriated maigiiB. 
(Rvini» odomXas). 

Fig. 1). — A pedtte cleft leaf, or one nith deOected oi descending 
BegmcntB. (Viola pedata). 

Fib. 13. — Couute lesTes, or ingrafted together at the base. (Co- 
pri/aliunij, 

Fio. IS.'^Imlirtcated leaves, or mutually incumbenl, (ike tiles OD 
the roof a Uouee. (Erita milgarUJ. 

Fig. 14.— ^VerticiUated, linear, or stellated lesreB ; mote tiian 2 
from the Rame point of the stem. (GatiiimJ. 

Fig. 16. — Amplexicaule or clasping leuf, being also entire, lanceo- 
latC'arraw-Bbaped. ( Wood). 

Pig. 16. — A decurrenl lanceolate leaf, or nith (he edges ranmiig 
down upon the stem. (Ci)o\/rei/), 

Fia. IT. — AcerDse leaves, nee die- formed, clustered and semper- 
vircnt. [Pinuf Strobta.) 

FiQ. 18. — A 4-winged leaf, or 2 leaves ingrafted toralher by their 
Bur&ces. a. A section of the same with its Wiibated mar- 
ina. ( Giadialu* pUrophyltvjj, 

Pio. 16. — The quadrangular aceroee leaf of Ihe Fir. (Abies). 

Fig. 20.— The chistered filiform linear leaves of the Larch, fonn- 
ing, in fact, an abortive branch, the terminal ddc only, in com- 
mon, perfected. No. 17, and all the clusleted leaves of the 
Pioes, may be ako considered similar. 

PtATE VIII. 
LEAYEB, AND THEIR ArPENDAQES. 
Fig, 1.— a S-lohed entire leaf. (Hepatica). 
Fig. 2. — A lemate leaf, maculated or blotched, a. The mainbra- 

nous ingrafted stipules. (Trifolium pralente). 
Fio. 3. — A binale or 2-parted leaf, with a deeply indented border. 

(JeffirionU, diphylla). 
Fig. 4. — A digitate leaf, or with 6 or more divisions or leaflets, 

like (he fingers of the hand. He form of the leaflets oho- 

vate or inveraely egg-shaped, acuminated and sensled. f .fE*- 

calia glabra). 
FiQ. 5. — Pinnatifld, or cleft in opposite parallel aegments, like the 

web of a feather. In this example the diviaiocs are so doasly 
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parallel that it is said to be pectinately-pinnatifid, or cleft like 
the teeth of a comb (pecten), [ Otnonna pettinata,'] 

Fig. 6. — A pinnate or feathered leaf, not merely cleft, but presenting 
parallel rows of leaflets, a. The adnate petiolar cleft stipule. 
(A Rose leaf). 

Fig. 7. — ^A bipinnate or twice pinnated leaf, said to be equally pin- 
nate, as the pinne end in even pairs. The base subtended by 
thorny stipules. (J^mosa, species.) 

Fig. 8, 9, 10. — A series of leaves having iheir edges variously in- 
grafted. 8. The sheathing linear channelled leaf of the Spi- 
derwort (TradescafVtia virginica). a. The embracing margins 
ingrafted together so as to produce a short, cylindric, uncleft 
sheath ; in Grasses these sheaths are open to the base. 

Fig. 9. — Leaves of the Phormium tenax, or New Zealand Flax. 
At b, they mutually sheath and are compressed. At a. a. the 
sheathing margins unite or become ingrafted and are no long- 
er sheathing, but above, the keeled leaf again expands, and pre- 
sents the usual natural appearance of grass leaves. 

Fig. 10. — Is the leaf of a species of Iris; at a. it is open and 
sheathing, but at b. the two edges become ingrafted together, 
so as to produce a very unusual leaf of a sword-shaped ob- 
lique form, thick and liod, and of the same appearance on 
both surfaces. From dus form to that of the tubular leaves, 
or ascidia of SarrcteeniUi, the transition appears sufficiently 
natural, as in 

Fig. 11, at a. The in^^rafted edges of the leaf, like those of Ms, 
are visible in the form of a dorsal leafy ridge, the base of the 
petiole or foot-stalk is also open and sheathing, b. Represents 
the midrib transformed into a ventricose open tube, surmount- 
ed by an inclined auricular lid. The leaf of the Onion is alto- 
gether tubular, yet other species of jSUhun present solid, flat, 
or semicylindric foliage, not very dissimilar to the leaves of 
Grasses ; such hollow leaves then, as those in question, have 
the midrib hollow or inflated. In Lobelia Dortmanna the 
leaves have two longitudinal cavities, the unaltered midrib 
forming a partition between the tubular cavities, which take 
place in the laminae of the leaves. 

Fio. 12. — ^The curious asddia of J^Tepenthes dittUlatoria attach- 
ed towards the extremity of the leaf. a. The double dorsal 
or foUar laminae, b, Ttie tubular midrib. 

Fig. 13. — The curious asddnun of the Cephalo^ folMcularis of 
New Holland, a circle of which around the scape or flower- 
stalk are blended with a. the true leaves. 6. The ventricose 
pitcher with grooves and saliant ridges edged with bristly hairs. 
c. The concave lid. d. The annmated margin, within pre- 
senting a row of circular inflected hooks. 
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Fio. 14. — a. The leaf, and 5. the ciliated irritable trap-like append- 
age of the DiofUBO mmsciptUa, or Fly-trap. c. One of the 
few glandular hairs or bristiy processes (enlarged), situated on 
either side the centre of the lobes of the trap, and in which the 
irritability of this appendage chiefly resides, as it instantly folds 
together or closes on their being touched. 

Fig. 15. — a. a. An example of the floral leaf or bracte, which is 
8-lobed, in the Euchroma coccinea or Bartsia. 

Fig. 16. — a. The ovate bud of the Tulip tree (Ijuriodendron). 
b. The membranous concave bractes. c. The truncated 
quadrangular leaf. 

Fig. 17. — ^A flower of the umbel of Hoy a eamosa. a. The co- 
rolla, d. The 5 petaloid nectaries or lepanthium. 

PLATE IX. 

ROOTS, STBMS, AND FORMS OF INFLORESCENCE. 

Fig. 1. — ^The fibril of a root highly magnified : a. the vessels 
in the centre seen through me cortex ; b. the natural size of 
the fibrils. 

Fig. 2. — A transverse section of 1. a. the (^eotral vessels ; 
b, c. the cellular cortex, d. The section of its natural size. 

Fig. 8. — ^A creeping square stem. (Mint.) 

Fig. 4. — Spindle-shaped or Tap-root (Radix Jusiformis) of the 
radish accompanied by its cotyledones and young leaves. 

Fig. 5. — A tunicated or coated bulb (the Onion). 

Fig. 6. — ^A scaly or squamose bulb (the Lily). 

Fig. 7. — The palmated or hand-shaped roots of Orchis. 

Fig. 8. — ^The radicant or clinging stem of the Ivy. 

Fig. 9. — The spike of Ophrys spiralis ; — the flowers seated on 
an elongated rachis or stalk. 

Fig. 10. — ^The raceme of the Red Currant ; — the flowers being 
pedicellate. 

Fig. 11. — ^The twining or volubulous stem of the Convolvulus. 

Fig. 12. — A branch in the form of a leaf in Hilscus hypoglossum. 
The flower arising from the leaf. 

Fig. 18. — The cytne in a species of Cormju^ The general pe- 
dimcles from a common centre as in the umbel, but the par- 
tial ones from various parts of the primary peduncles. 

Fig. 14. — The corynibus of the Kalmia ; — ^with flowers from vari- 
ous parts of the bi-anch, but all meeting in a flat topped cluster. 

Fig. 15. — ^The panicle o[ Poa pratennis, or Meadow-grass ; an 

irregular and branching mode of inflorescence. 
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PLATE X. 
VEGETABLE TEXTURES. 

Fio. 1. — The eeUular texture highly magnified^ exhibiting the 
communicating pores and slits. 

Fio. 2. — A bundle of Entire vessels, or without perforations. 

Fig. 3. — ^A Perforated vessei«, called also Cribriform. 

Fio. 4. — The same magnified so as to exhibit the elevated borders 
of the perforations. 

Fig. 5. — MonU^orm or Bead-like perforated vessels. 

Fig. 6. — AnmUar vessels, the perforations or slits almost dividing 
the vessel into rings ; their borders also elevated. 

Fig. 7. — ^A Spiral vessel. Called also JVacJiea. 

Fig. 8. — ^A Spiral vessel magnified, showing also the elevated, 
and probably glandular border ; the thread of which is some- 
times double. 

Fig. 9. — ^A magnified portion of the stem of a Palm (Ptychospet' 
ma graeiks). a. The exterior ligneous and vascular bundles, 
which are more indurated than me interior ones, b. Interior 
ligneous and vascular bundles. 

Fig. 10. — Origin- of Bitds. — ^A transverse section of a branch 
of PhUadelphus coronarius or Mock Orange, eizht years old. 
a. b. e. Buds just developed, the origin of much may be 
traced to the first year's growth of the branch. 

Fig. 11. — ^A portion of the two innermost ligneous circles of 
10. highly magnified, a. 6. e. The tracks of the buds con- 
joined, and connected with the medulla of the branch. 

Fig. 12. — ^A wedge cut from the trunk of a Lilac tree 20 years 
old. a. A bud not yet completely developed, b. One fully 
formed : both originated in the first year's growth of the stem. 

PLATE XI. 

THE TEXTURE OP VEGETABLES. 

Fio. 1. The Liber, or Inner Bark. a. a. a. The reticular ar- 
rangement of the longitudinal fibres ; and b. b. b. The cellu- 
lar meshes. 

Fig. 2. — ^A transverse section of the peduncle of the Water Lily 
{J\rymph<Ba odorcUa), in which tiiere are 2 series of pneumat- 
ic cells ; a. 4 large and central ; and b. 8 other smaller, by pairs 
arranged contiguous to the larger. Witfiin the large cells, 
more particularly towards the root, are scattered hairs which 
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I »re3,4,oi6-piu1ed; as iiUhp figures, e, c. c. They occupy 

L ihe ailuatitiD, appuently o( Ilie meduDa, but can 8caic«ly be 

I coiuidried a« c^olar proc£sset. 

I Fie. 3. A tnnsvetae Ace of the peliole of Oannaindica (mode- 

ft^^ rately ma^inified), in whirh the vesaeta ate arranged in dis- 

P^F tfrittftsdcnH, neatly of the s*me aize in the centre of Ihe 

I sBction : allemately lar(rer and smaller {a. b. a. b.) near Ihe 

I ^k circumference on die convex cutbcei or that part oC Ihe pett 

P ^ ale wlucb i« lawHrds tlie under gide of Ihc leaf ; and all smalt 

(c. c. c. c, c. e.J on the concave lurface. il. d. d. Pneumatic 

m alr-cetls, eontinaed ^so info Ihe mid-rib. 

Fic 4. — A portion of Ihe Miliar expansion of the Canna ma^^fi- 

ed, in which i( wiB be seen that the cost* or ribbed Sne^ 

e. e. e. are continualioDs of thiMe on the eotKave suites of 

ttie midrib, ctirred outward! in opposite paiw, between the 

baiia and p«nt of (he leaf; but the central laHcicuU pan 

along IS the apex. Ail the laterdj Te«<ie)s da not go ofTfiiuii 

the midrib (b. b.), bu( some of them are as at a. a. brauehm 

ofolhec!, Al the margin? they all inosculale. 

1 

tree A yoara old. 
The cone a. (cpresentiDji: the 6i^l year's emwOl ; b. 9. The 
second ; t. c. TTie third, and d. d. The lourth. The bud« 



V 



lishina Ihe btancbt!* t.f. g. h. arc ail eenoiated tn the 

Bce M a. in the ipring of the first year ; MM on Ast nir 

t. only aprouls into a blanch ; on the mirfilee of w]acB i« 



Bted I, which in ili turn generates k. Tn this s 
branch has sprune in resrular juccejjjon fi-oui ihal of the 
former veai ; th^ asi- of the Uw.''., '■■■■-, i..-;..! 1-v the 
number oniiirTii-oTi" lsyer> : tbu^ ' '|! ■ ■ rW, is 

coveicd with one ligneous layer; t. with two, and e. with 
three ; while the original trunk Ijas four, wliii;!] give the agn 
of the germ whence e. originated. But r. has two layera, 
only, and/, h. no more than one, althou^ shootinK li^om the 
same surface as e. which is thus explained. The branch g, 
sprung from an adventitious bud, which protruded in the 
second year of the growth of the stem ; and, thetefore, al' 
though (he germ whence it originated is as old as that of e. 
yel it is covered with 2 ligneous layers only ; and the branch 
/. which it has protruded in icgular succession, ha.i but one, o( 
is no older than k., the third in succession on t. In the same 
manner the branches /. and k, which have aho spnmg from 
adventitious buds, are of the same age as k, atthoi^h theii 
germs were generated on d, and are conseqiieDtly coenl 
with the Qist dcTclopeineut of the trunk. 
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CUTICULAB PORES. 

Fig. 6. — Foliar apertures or poreSt on the upper disk of the 
leaves of Viola ctdorata iflustrative of Ihe double ring with 
which they are sometimes, apparently, surrounded. 

Fig. 7. — T%e cuticular pore in Marehantia, situated in the centre 
of a slight elevation. 

Fig. 8. — The cuticular pores on the back of the leaves of Com- 
mon Oleander (JVerium Oleander) y wMch are oval and guard- 
ed by connivent hairs (a. b.) They are comparatively much 
larger than any of the other kinds of pores. 

Fig. 9. — ^A transverse section of the curious pore {d,) of the 
Oleander, above, magnified, and showing its penetration into 
the substance of the parenchyma (c.) and hned internally as 
well as externally with hairs ; its lining membrane, which is a 
producti<m of the epidermis (a.) is not visibly porous through 
glasses of the highest powers. The section of this leaf, also, 
displays an examine of a cutis consisting of 4 layers of 
cells. (&.) 

Fig. 10. — The quadrUateral pore surrounded by an elevated mar- 
gin, found on both surfaces of the leaves of the American 
Aloe {Agave Americana), and of aH the other spedes of the 
succulent tribe to which it belongs. In the real Aloes the 
pores are always circular. 

Fig. 11. — An example of the space between the pore, or the 
shield and the enclosing ring, divided into distinct portions, 
as seen on the lower disk of tiie leaves of Lilac. 

Fig. 12. — ^A circular pore in the centre of a circular shield, as 
beautifully displayed, on both surfaces of Cactus Opuntia or 
the Prickly Pear. 

Fig. 13. — ^A |^ortion4>f the cuticle of the leaf of the Indian Com 
{2ka may8)i magnified, a. a. The cuticular or pneumatic 
pores, b, b. The supposediymphatic vessels. 

Fig. 14. — ^A more enlarged view of the structure of the cuticular 
pore in the leaf of the 2ka mays. 

Fig. 15. — The respiratory pores of the cuticle of the culm of 
wheat {Triticum cBsHvum). 

Fig. 16. — The cuticular pores, and the course of the lymphatics 
on the superior disk of the leaf of Hoy a camosa which are 
nearly regular hexagons. 
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PLATE XII. 

VEGETABLE STRUCTURES. 

Fig. 1. — ^B. A vertical section of the dark portion of A. Fig. 2.— 
a. The cortex, consisting of, — 1. the cuticle ; 2. the cellular 
integument ; 8. the vascular layer, in which the <^racter of 
die proper vessels is displayed ; and, 4. tlie liber or inner 
hark. b. The half-organized alburnum, e. to d. The perfect 
wood, consisting of 5. 5. 5. some porous, others entire small 
vessels ; and 6. large porous vessels, d, to e. The meduUaiy 
sheath, containing 7. 7. 7. spiral vessels, and 8.— oblong po« 
rous cells, e. to/. Pith. ** Fragments of the cells of a diver- 
gent layer. Fig. 1. A. The natural size. 

Fig. 2. — A. A thin transverse slice of a twig of the Horse-cbesnut 
(JEseulus hippoeastanum). Fio. 2. B. Hie dark colored 
portion of the slice A. separated, and very highly magnified.^ 
a. The cuticle. — b. The exterior layer of die ceUular integu- 
ment. — e. The interior layer of the cellular integument. — 
d. The vascular la^er of the cortex. — e. Liber. * Alburnum in 
its first stage.—:/: Perfect wood. — g. A divergent layer. — 
h. Large vessels of the wood. — i. Medullary sheath. — k. Pith. 

Fig. 3. — A twig of Juglans regia (the Walnut) split to show the 
diaphragms which constitute its pith. 
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iNDCx. 349 

Figwort (Scrophularia), the genus of . * . . 190 

Fir-tree (Abies)^ the genua of 197 

Flax (Linum), its generic charseter .... 82 

Fleabane (Erigeron)^ the genos of .... 170 

■ Canadian (CsenotQs)^ the genns of . 160 

Flowering Fern (Osniunda)i the genus of . . . 211 

Flowers double^ or monstrous, how produced 6 

Fluid components of planif ; their office . 241 

Fools' Parsley (^thusa), the generic trait ... 20 
Foxglove American (Gorardk),. the genus and sone of the 

species 181 

Fox-tail grass (Alopecurus), how distinguished 63 
Fructification, its definition and application in the Lily 

and Tulip 2 

Frustranea oraer of Syngenesia 173 

Fumitory (Fumaria), how distinguished from Corydalis 1-19 

G. 

Gaura, how distinguished from CBnothera and Epilebium 

or the Willow-herb 96 

Gentian (Grentiana), the genus of 78 

Greranium Greenhouse (Pelargonium), the genus 143 

— — common (Geraninm), the genus of . ib. 

Glands external, of Botanists, their peculiarities . 236 

OUmdular Texturey scarcely demonstrable ; their probable 
effect, in the vegetable system ; the borders of the 
vessels supposed to possess a glandular function • 234 
Globe Thistle (Echinops), the genus of ... . 177 
Gk>lden-rod (Solidago), the genus of ... . 171 
Gonolobus, how distinguished from Asclepias . . 78 

Gourd, Pumpkin, (Cucurbita), the genus of . . 200 

Grasses (GRAMiREf ), the character of the tribe 48, 60-62 

Green-Briar (Smilax), the eenus of ... . 204 
Ground-cherry (Physalis), tne genus of . . .72 

Ground-ivy (Glechoma), its generic character . 16 & 127 
Guelder-rose (Viburnum), the genus .... 81 

Chfrnnotptrmia order of Didynamia 126 

Gyhandria Class, its natural and artificial character . 177-181 

H. 

Haslenvt (Corylus), the genus of 194 

Hawthorn (Cratsgns), (he genus of . • . 113 

Helenium, the genus of 172 

Hemp-Agrimony (Eupatorium), genus and species 166, 167 

Hemp (Cannabis), the eenus of 203 

Henbane (Hyoscyamus), the genus of ... 73 

Hbptakoria Class 94 

Herd's-grass (Phleum), its generic character 63 

30* 
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niXjlHVliiA Obss 83 

Hickoty, or While Waloat (Carya), Ihe genaa of 196 

Hippuni, it9 very simple stnictiire 46 

Huney LocubI (Gledilscbia), (he genus and •pecies . 304 

a lepiminous tree with k regular flower U 

HoQeyiuckle (LonicerH), how known ... T3 

Hop (HumnliiB), the genus of gnj 

Horehotinc! (Marrubium), Ihe gunusof ■ . . 127 

Hor»e-cliesnu1 (^sculua), the genua of . . . . 94 

HiMiiid'B-tongDe (Cynogloasnm), the genns ... 67 

Houstonia, its generic character . . , . . 61 

Hflnm or umbilical scar li 

Bypoum, its character . 214 

IcosANDitiA Class, how known 110 

Indian Cress, Nasturtium (Tropnmlum), ihe ganus of . 98 
Indian Corn (Zea), pecirlini'itiea of its slruclure, aad prone- 

ness to liybridism 49 

its genus ....... 190 

Indian Hemp (Apocynum), the genus, and manner of en- 
trapping fliei 75 

Indian Ginger, Asarabacca, (Asanim), tbe genus of . 186 

Indian Potnloes, ha (Apios), Ihe genus . . 167, 158 

Indigo plant (IndigoferaJ, Ihe genua .... 153 

Inula American (Cbrysopais) ths genus of )TI 
Iris (PEower de Luce), tlie tamily and genus of . .67 

Isaiithus, lIiG floHer nearly equal, its genus , J-26 

Iva, llic genus of 176 



ous colors . ' . . .' . 245 

from what and how produced — different 

in different plants — decomposed by similar chemical 
agents— the precipitate, resinous and ligneous matter 246 

contains similar elements with the sap, but 

in different proportions, as Carbon, Hydrogen, and 
Onygen — otber materials probably absorbed from the 

soil 247,248 

its different secretions . .248 



Kalmia (Calico-bush, Spoon-wood), the genus 1 

Kidney-bean (Phaseolus), how known from Dolicbos or 
Lima Bean ] 
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Knawell (Scleranthas), the genus of ... . 108 
Knotgrass, Buckwheat, &lc. (Polygonum), the genus of . 98 
Krigia, how characterized 163 

L. 

Labiate flowers of 2 kinds, ringerU or gaping, and personate 

or masked 1& 

Lady's-slipper (Cypripidium), the genus of . . . 186 

Larch (Larix), remarks on 193 

Larkspur (Delphinium), the genus of . . . . 119 

Lavatera, its generic trait ...... 146 

Laurus, the genus of the Sassafras, Spice-bush, Camphor- 
tree, &c. . ^ 99, 100 

Leatherwood (Dirca), the genus of .... 97 
Leafes anatomy off their functions — ^the respiratory organs 
of plants — composed of 3 parts ; vix, the veuciuar, cel- 
lular, and cuticular layers 282 

■ their vascular system observable in skeleton pro- 
ductions . . 283 

— — in those of monoeoiyledonow plants the vessels run 
in gently curved or nearly straight lines, which are 
either longitudinal or transverse, [v. Plate 11. Fig. 4.] 284 
' a double, or ascending and descending system of 
vessels, in the sessile leaves of the White Lily, and 
others of the tribe 285 

the spiral vessels nearer to the upper than the under 

disk of leaves ib. 

the vessels, though nearly parallel, sometimes 

communicate laterally 286 

■ the longitudinal foliar vessels, in thb tribe of 
plants, a continuation of those near the surface of the 
caudex or stem 286 

Leaves peiiolaiedf 2 divisions of in monoeotyledones ; viz. 

with longitudinal or transverse ribs . . 287 

those of Grasses, examples of the longitudinally 

ribbed kind ib. 

of Indian Corn, their vascular structure 287, 288 

_^— — ^ the vessels in the foliar expansion, 

unlike those of the petiole ; differ in size . 289 

examination of the transverse section of the leaf 

of Indian Corn ib. 

* transversely ribbed (as in Canna), the peculiarities 

of their vascular structure .... 290, 291 

- A transverse section of the petiole of Canna exam- 
ined, [v Plate 11. Fie. 3] in which the pneumatic 
cells in the petiole and midrib are observable, [v. the 
above Figure] 291 
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■magical af diB *c«cl* i> Uc tnosrene *liee 
oflkpMiiolerflULBae ib. 

— the JiipiWlinB of te vtseb is eot^auil leans 9H 

— ItevwMkvMPPClvaarkBpelWBaf die aol^- 
kmA Bsd Gcnoiva, mvIj limilar Id thai of ctwi- 
pammi laaTn ; a MaBar ifc»i«a m ia Ibc peliola of 
■MBatoackafiaanrriMadoraatwdbairBi 9M 

— » M r *r fc aa * n h the lamioa fmtl]r «b£vMed, 
bacoMias jwrihr If sabdiiiaioa aad che dinioaiioa of 
tbdr aMafcar, bat aal I7 aa; radnaiiM of tfaeir re- 
lyrtiTa diaw f > fw 297 

-— 4b tba VMKlt «r kavas Ibaa BBaatamoK. or are 

(•*I|-npaialioa*froiB(b« larger? ib. 

-*~ bandlat of reraeb 

, rishiaiiele(,andere 
aot le pwii ai na» Iba hwcr fc«ital i ib. 

IxiTU, lUit and jk^ of Uw dbcotylcdimcs emaiDcd S9B 

put of Ibc Bojd taken up Jn>Bi the air, in tbcue 

pltnt-. ptsst^ (ifdhably ■[ oore into ide central cell^ 
■to** ronitnij »re ciilortMsr — another aoder^oes die 
Dsoal cbange &t>ai li^bl aod aeratioB . 399 

LiiTE$, Ike tfltmtar tg^tm »f 300 

lb« celU, probably, on^aally spberoidal . 301 

liieir hriagoaal Bgurr, the effect of aoliial and 

coeqiiiil conpmsioc ib. 

their iiidividaal FtnctDre ; »|«nled Becosaarily 

fmn earh oltier b; ■ douUe atpubrane ib. 

Ihe cells [irabalil; rummuaicale wilh each olber 

\rj pores, but the fact has not been denHHittraled 30A 

— tb« celli wartime! contain crystslliEed salts 309 

Ibeir raH-uiar aad (cUaJar sj-slna ocarlj linilar to 

IbnIuflheKem 9M 

Leives, tktir culimlar tgOtm, ilsasHud appeiusflce 904, 306 

— the epidermb not raallf perfonled bj pores, bat 
enters into and lines tbem, and the iral pores. Ihoaeft 
eiislin^, hare not beea rendered visible even bj ika 
nieroscope 306 

their iiiitrior ailieuXar layer, coosiitifig of a vascu- 
lar net-worfc ib. 
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~ the lines forming the meshes belieyed to be lym- 
phatic vessels . . . . . . 306 

the meshes of the cuticular layer differ in size, but 



always minate ib. 

— cuticular cells, their form ; in one or more layers ib. 

— their slits or apertures various, and where situated 307 

they occupy the upper disk only of floating 

■eaves \ » » » ••*.•• id* 

— surrounded by borders ... ib. 

different forms and varieties of [v. Plate ll.]J308 

— - --..^~. scarcely ever seen on the upper surface 

of the leaves of ligneous plants, but on both surfaces 

in herbaceous ones ib. 

their appearance in the vertical section of 

a leaf 309 

' — connected with the ultimate ramifications 



of the vessels of the leaf ib. 

— ■■ believed to be the exhalent and respiratory 
organs of plants 316 

— ■ facts in support of their respiratory function 311 
opinions on tlieir origin . . 318 



LtaoeSf their importance in the vegetable economy recap- 
itulated 313 

Legume, what kind of fruit 12 

Le^deza, how distinguished from Hedysarum 166 

Lettuce (Lactuca), how distinguished .... 163 
Liatris, tne genus of, and some of the species . 166 

Liliaceous Ftowery and general remarks ... 1 

Lily (Lilium), the genus 64 

JLdgneotu fibre, its character and uses— conjectures con- 
cerning its origin 236 

— — — — how obtained pure for examination — physical pro- 
perties, and relation to chemical agents — becomes 
charcoal on burning ib. 



Lima-bean (Dolichos), how known 
Liverwort noble (Hepatica), the genus 
Lizard's-tail (Saururus), the genus 
Locust-tree (Robinia), generic character 
Lucern, &c. (Medicago), how known . 
Lungwort (Pulmonaria), the genus of 
Lupin (Lupinus), the genus and some species 
Lygodium, the genus of ... . 
Lysimachia fLoosestrife), the genus of • 

Lythrum, allied to Lagerstroemia 



167 
. 122 
92,93 
. 158 

Ib. 

66 

162, 163 

. 212 

68 
. 112 



M. 

Magnolia, how distinguished from Lyriodendron • 120 

'■ some account of the principal species . 121 

Maidenhair (Adiantum), the generic trait . ' . » 21 1 



Malaiu, the genm of IS3 

Mallow (MbIts), bow known 146 

Malratt*, natural order — tame of it! marc Epieadid and 

rematbablc productions 144 

Marjoram (Ori^nnm), the genus of .... 1S8 
.Manb-mallow <Althv8), the generic trait . . . 14fi 

Marsh Pleabane (Conyla), the genus of . . . IGS 
Marcgold African (TagetesJ, the genus of . . . 17> 

'— CDmmon (Calendula}, ihe genus of . . , 175 

Hajr-apple (Podophyllum), tbe genos and uses . . 117 

Meadow-graas (Pob), hon known .... 53 

JUtduBary Shtalh, where situated ; its green cutor, and sp- 

pearance nbeti magniGed .... SfiS, 267 
Epiral vefseh situated in its cellular substance — Ibe 

mode by which Ihe sap ma^ be propelled b; ihem 267 
Ihe only vessels endowed with contracti- 

lity 2(3 

Ihe opinions of authors on therr fuactioni ib. 

Hetcreon (Daphne), how known from Dirca ... 97 
Microslylb (^lalaiis specici), the genua of , . 1B4 

Mikania, Ibe genus of 161 

Milkwort (Pofxgala), the genus and some of Ibe principal 

species ISO, ISl 

Milk-vetch {A9trBgala3),the genus of . 159 

Millfoil (Achillea), Ibe genus of ITS 

Hlsseltoe (Visoum), the genus of S83 

HoMiDELPHii Class, its chBmcler 141 

Mos«Hi)RiA Class, The character of genera and species 

o/piaou 43 

Monarda (Monntain Balm), its genus .... 48 

Monkey-flower (Mimulus), the genus and native species . 132 
Monacii Class, its natural sad artiGcial characler . 187 

MonolropB, the genus of 106 

Hoonwort, Honesty (Lunaria), the genus of . . 138 

Mountaia Ash (Sorbus), allied loCratEgus . .113 

MounMin Mint (Pycnanthemum), the genus 127 

Mouse-ear Chickweed (Cerastium), the genus . 109 

■Howu,tbe order of 213 

Morel (Phallus), the genus of 216 

Mulberry tree (Morus),the genus of .... 191 

Musbroom tribe (Fungi) ....... 216 

Mustard (Sinapis), Ibe generic character— how dirtia- 

guished from the Cabbage 140 

N. 
Sftteaaria Order, of Ibe class Syngeneiia . 17S 

Nalumbium or Large Pond Lily, Ihe ganus 1S3 

Negtlia or Spirauthes, the genus of . . . 182 



1 



INDEX. 355 

Nicandra, scarcely distinct from Physalis . . T2 

O. 

Oak (Quercush the genus of . . . 193 

Oat (Avena), how characterized ... 64 

OcTARDRii^ Class . . . . . . ' 95 

Orders, of the Linnsan System . . . 35 — 40 

Orchard fruits, their original country . . .27 

Orchard-j^ss (Dactyiiis), the genus of . . 54 

Orchis, the genus of, and some of the species . 181 

Ox-eye Daisy, &«. (Chrysanthemum), the genus of 171 

P. 

Painted-Cup (Euchroma orBartsia), the genus . 134 

Papilionaceous Flowers or Leguminosje . 10 

Parnassus grass of (Parnassia), the genus . . 81 

Partridge-berry (Mitchella), the genus . .61 

Passion-flower (Passiflora), the genus, and native species 142 
Favia, the American section of the Horse-Chesnut genus 915 
Pea (Pisum), the genus of . . 158 

the flower and fruit of, . . . 10, 11 

Peloria, an example of the personate corolla reduced to a 

regular form . . . . 16 & 125 

Peony (Paeonia), the genus . . ' . 120 

Pentstemon, the character of the genus . . 132 

Pektandria Class ..... 64 

— — Second order (Digynia), . . . .75 

Personate flowers, sometimes possessed of a rudimental 

5th stamen . . . 47 

Petalostemon, a papilionaceous flower with only 5 stamens 

and 5 oblong petals . . . 13 & 148 

Phlox or Lychnidea, how distinguished . . .70 

Pink (Dianthus), the genus, how distinguished from Sa- 

ponaria . . 107 

Pipsisseway (Chimaphila), the genus of . . . 107 

Pine and Fir-tree (Pinus), the genus of . . 196 

— -^ remarks on the natural character of, and on some of 

the species . . . . . 197 

Pith or Medulla, its situation and character . . 269 

— its form in different plants — ^generally constituting a 
continuous column, in others presenting hollows sepa- 
rated by diaphragms, [v. Plate 12, Fig. 3.] . ib. 

*^— sometimes broken by ligneous plates . . 270 

Pith consists of hexagonal cells — generally destitute of 

vessels — its functions little important to the perfection 

of the vegetable ..... 271 

■ > its uses conjectured .... 272 

Plane or Button-wood (Platanus), the genus 195 
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I AmiiraiiibiBt, the geaas of 
'--:'.■'■; ailjed 10 Myriophylloi: 



Rutiih (Rapbaniis), the seoiti of . . . 139 

Red-bod (Cercis,) the eenoi of . .102 

Red CbickKprd, Pimpernel (AnagaUi), the geoos of 69 

Reed (Arnndo), tlie ^neric chuacter 6b 

Re«d-mace (T; pha), the geoos of . . . 169 

Rbciia, (be pKaua of . 96, 96 
RbododeodroD, Aialca, Hountaio I^orel, Swamp Hooey- 

sacUe, tie. ^nos and species of 103 
Rfaodora, (be ^ueric trait .... 106 

Rhabarb (RfaeDia),the£eDa9of ... 99 

Rice (Or^), how known .91 

Itochelia, how distiaguished from Cynoglossom 67 

Socket, or Dames'-violet (Uespeiis), the genua of 139 
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INDEX. 367 

Rose, the character of the genus . 525 S( 114 

Rosaceous family . ... • .24 

Rudbeckia, the genus of ... • 173 

Ruppia, the generic character .... 64 

S. 

Sap, or common juice ; its motion and analogies in the 
animal kingdom .... 241 

its character, and the changes it experiences from fer- 
mentation—sometimes boiled down for sugar 242 

— its chemical analysis by Vauquelin . . 243 

— — consists principally of water with earbonaeeous matter 
acetate ofpotashf and carbonate of lime 

Sage (Salvia), its peculiar character, &c. 16, 47 

Samtfoin, &c. (Heaysarum), the genus of 

Scabious (Scabiosa), allied to the Teazel 

Sclerotium Cocos ..... 

Scorpion-grass, Mouse-ear (Myosotis), the genus of 

Sea-weeds, &c. (Algae), the oraer of . 

Sedge-grass (Carex), the genus of 

Segregatay the order of, in Syngenesia 

Self-heal (Prunella), the genus of 

Shave-rush (Equisetum), the genus of 

Shepherd's-purse (Thlaspi), allied to Cress 

Shield Fern (Aspidium), the genus of 

Sida, the generic character 

Side-saddle flower (Sarracenia), its genus 

Silicle, or Short pod, how distinguished 

SUiculosa order of Tetradynamia 

Siliquoaa order of do. .... 

Silk-weed, Swallowwort (Asclepias), the genus &c. 

Silphium, the genus of . 

Silique, what kind of pericarp 

Skullcap (Scutellaria), the genus of 

Skunk-Cabbage (Symplocarpus), its genus 

Smilacina, allied to Convallaria . 

Snake-head (Chelone), the genus of . 

Snow-berry (Symphoria) the genus of 

Snowdrop (Galanlhus), the genus of . . • 

Solanete, Solanum, the genus of the Potatoe 

Soloraon*s-Seal, Lily of the Valley (Convallaria), the genus 86 

Sow-thistle (Sonchus), how distinguished from Lettuce 163 

Speedwell (Veronica), its generic character . . 47 

Spiderwort (Tradescantia), the genus of . . 90 

Spurge (Euphorbia), the genus of, and some species 188 

Stanleya, its generic character . . 141 

Star-flower (Aster), the genus of . ^ . 170 

Stems, Anatomy of; — ^their classification 260 

31 
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TrTKiDixABii Cl«ss fCBrti 



TUsDe (CanlnK), the ^i 

ThoTD-sppl* (Datura), the generic trait . 

TKk-<«etl Snn-flover (Coreopsu), tbe gCDiis <rf' 

Toad-llii (Aniirrfainam), the geaiu of 

Tobacco (McoiiuM), the ^cddi of 

Tre«-pRmr[»e ((Eoothera), the eeans of 

TaitioKU CI>si coDliniMcl 

Trill igm, the ^do« of . 

TraOe (Tnber), the genns of 

Trampel-flinrer (Bignonia), the geoos of 

Tnber cibiriau, its character 

Tolip CTWifMJ, the gcDus 

Tolip-lree (LynodeiiiiroD), the gcDmof 

Tain -Howe red Uooejmckle (XyhMeam) 
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INDEX. 359 

\y distinguishable by the form of the fruit; examples 

18, 79, 19, 20 
— cultivated for diet . . . . 20 ; 80 



V. 

Vallisneria, the character of ... . 207 

Vascular structure, scarcely traceable in Fungi and lAch' 
enes . . . . . . 283 

— ^— visible, however, in MarehairUiaf and formed of a 
single porous anastomosing tube closely connected 
with the cellular matter .... 284 



nearly similar, as above, in Mosses ib. 

Vascular texturcy what.-^2 sets of vessels for the ascent and 
descent of Uie vegetable fluids . . 227 

■ rendered more visible by imbibing colored fluids — 
how to perform the experiment ; with examples — ^the 
vessels or tubes mutually anastomose . 228 

■ they vary in size and structure . . 229 

■ 3 principal kinds, viz. . . . . ib. 
Vessels Entire, or simple imperforate cylinders — 

collected in clusters — how examined — ^their ofiGice to 
convey the proper juices of the plant . ib. 

■ Vessels perforated, of 2 kinds ; vfe. Cribriform 

or porous; sometimes nt^m'/i/bmiy where found 229,1230 

— annular vessels, formed of parallel attacWl rings 230 
— — where found ; both kinds some- 
times occur in the same tube . • 231 

Vessels spiral, or traeheim of authors . ib. 

I . the improbability of their vascular 

structure. — Found in the medullary sheath of young 
shoots of trees, &&c. in the centre of the ligneous 
threads of the stems and leaves of Grasses, Palms, and 
Liliaceous plants, &c. .... 232 

proceed always in straight lines 233 



Vessels, their modification so unessential as all oc- 
casionally to occur in different parts of the same tube 233 
Vegetable structure^ the general components of . . 224 

^— — .» its solids, supposed to be composed 

simply of the membranous and cellular textures 240 

these solids are — ^The membranous tex- 



ture ....... 224 

The celliUar texture — the cells analo- 



gous to those of a honey^-comb in figure — situated 
immediately under the cuticle . 225 

The seat of color in the young bark 



and leaf— they form the pith — enter largely into the 
texture of petals, &c. and also make part of succulent 
roots and pulpy fruits .... 226 
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3tiO IKDEX. 

■ Believed to be ■ compooeDt ia almost 

erery part of Ihe vegelsble ... 2 

Vegetable matlen, very similar in iheir analysis — mch as 
gum, olict til, and ruia. — The solid components al»o 
very fimilsr in their composition . S, 

Vemooia, the genus of, and wme of the .species li 

Vervain O'ertwna}, the generic cbaractec 1: 

Vetch (Viccia), the generic trait , , . li 

Violet (Violal, the renui of . . . ' 

Viper's-bnglosc (EcfaiiuD), Ibe iGDiuof ' 

W. 
fCake-roliin (Amm), the genoi of . l 

Wall-creu f Aralm), the teiiui of . . . L 

IVall-floner and Stock (speciej of Cbeirantbus), eiatnined 

(Cbeiranlhut) the genus of . . I 

tha remarkable number and dispotiiioo of the 

stameiu ... .7, 

nallnat (Jug^Biu), the getna of , . . 1' 

Waler-Ptanlain (Aliana), haw known . ' . 

Wai-mrrlle, Gale (Myrica), the geani of '. . S 

Wild Isdigo, a papiltoneceoaa flower witli 10 distioct sta- 

(Baplisia; 

Wild ffice (ZaBoia), L 

Willow (Salii), the genus'of 

WiDter{;reea (Pyrola), related ia HoooIiDpH 

Witch-haxel (Hamamelis), the geliusof • 

Wheal iTriticiim), hoir known, as a «enos 

Whitlow-grass (Drabs), dispoiilion of Ike colyiedai 

Wborllebeny (Vacciniiun), Low diatingaished 

Woad (Isatis), the genns of . . . 

Wood concentric and dirrrgent lajen of 

conuntnc fayeri ana depoaitioaa in 

tare— that of silei in the Teak wood 

dicergcni Coyer* — solnble on maceratron in water — 

supposed to be processes from the pilh, or vKdullan/ 
ray>, though many are not traceable to the pith 2 

Wood while in the state of offrurRtini, endowed wilb 

irritability ; bat in time loses its vilaliljr 
....I its Eones anaually renewed ;~-origin of; deposited 
by the bark, from the sap, after its elaboration in the 
leaves. Experiments to prove this fact . 2 

Y. 

Tew (Tains), the genua of . . S08, 2 

Z. 

ffinnia, Ihe genus of, with species . 1 
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